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SUMMARY

Water and Air Research, Inc. (WAI) conducted the Phase [I study ot rne

Installation Restoration Program (IRP) for Eglin Air Force Base (AFb)

from the Fall of 1962 through the Summer of 196-. This study implemented

recommendations for further study at seven sites identified in the

Phase I report. The Phase I recommendations were modifieo by input frota

WAR and the Occupational and Environmental Health Laboratory (OEHL).

WAR's charge was to assess the presence or aosence of contamination at

the seven sites and to assess the potential for contaminant migration

from the sites to the off-base environment. The Phase II study consisted

of a preliminary site visit, monitor well installation, sample collection

on three separate occasions, laboratory analyses, aquifer tests, data

assessment, report preparation, and development of conclusions and

recommend at ions.

Study sites at Eglin AFB consisted of six landfills and one explosive

ordnance disposal (EOD) training range. There were four landfills

studied at Eglin Main: D-1, D-2, D-3, and D-7. There were two study

sites at Hurlburt Field. These included one landfill (D-)b) anu the LO)

training range (D-41). There was one study site on Santa Rosa Island

(Landfill D-40).

Laboratory analyses for the samples were selected after consideration of

the suspected types of wastes reported in the Phase I study (Tables S-1

and S-2).

All monitor wells were installed in the sand and gravel aquifer which is

a water table aquifer. In the rglin AFB area, the sand and gravel

aquifer is not used for Large-scale water supplies. The sand and gravel

aquifer varies from approximately 50 feet thicK at Eglin Main to

approximately 150 feet thick at Hlurlburt Field and Santa Rosa starid.

The Pensacola Cla, Confining lied ulerlies the sand and 6ravei aqui er;

its thickness ,aries trom aptproxinatly 25u feet it gl in Mlain to over

400 teet at Hturlburt Fieli and(I Santa osa Island. The printcipal source

S-i
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Table S-2. Schedule of Samiples for Eglin AF3, November 1982 and FPe'r.arv 1983

Organo-
chlorine

oil & Pesticides/ Pur~eable
Station GWCI-, Metaist Phenolics Grease PCBs Herbicides** Organics

*D-LA G C G G G G G
D-113 G G G G C G G
D-IC C C G G G C C

D-ID G G G G G G G
*D-IC L L L L L L L

D-IE S S, S S,Sd S,Sd S,Sd S
D-IF S S S S,Sd S,Sd S,Sd S

D-2A G G G G G G G

D-2B G C G G C G
D-2C G G G G G G
D-21) G C G G G G

D-2E S S S S,Sd S,Sd Sd S
D-3A C G

D-3B C G
D-3C G G
D-3D G G
D-3E S S,Sd

D-3F S S,Sd
D-7A G G G G C G

D-7B S S S S S S
D-7C S S S S S S
D-7D S S S S S S
D-3B S S S S S S
D-3C S S S S S 'S

D-3D S S S S S S
D-26A G G G G C G
D-26B G G G G G G

D-26C G G G G G C
D-26D C G G G G G
D-26E S S S,Sd S,Sd S ,Sd S
D-40A G C G G
D-40B G G G C
D-40C C G G G

*D-40D G G G
D-41A G C G C

D-41B G G G G'
D-4 IC G G C

D-41D G C G
D-41E S, Sd S ,Sd S,Sd S, Sd

*CwCl pi! , spec ific c Ctjfdulc I nc , TnC , and roX.

tMetz-Ils As, (M, Cr, Co, Ph, Hig, Ni, Ag, Zn.
,*!kerhicidos = 2,-D; 2,4,5-T; Sitvex.

C = gronwzitor samplo.
L = loachzte samplo,.
.S stirfaico watr S.amplo.

Sd =sediment samplo.



o potable water in the area, the Floridan Aquiter, underlies the

Pensacola Glay Confining Bea throughout the study area.

There is no consistent evidence of any immediate threat to human nealth

or the environment at Eglin tiFb. however, there is evidence ot some

contamination downgradient from some landtills. This is indicatea

primarily by increases in specific conductance and, in some instances, Dv

increases in organic carbon or total organic halogens (TOX). Low

concentrations of dichloro-dipnenyl-trichloro-etnane (WUf) were found in

a few samples. Where some contamination is indicated, the threat to

human health and/or the environment is considered to be low due to tne

absence of wells in the potentially contaminated area, and/or limited

movement of contaminants into surface waters. As is typical of

investigations of potential groundwater contamination, tne results

contain a number of apparent anomalies sucn as inconsistent patterns ot

cont aminat ion.

As noted earlier, the three main indicators of contamination at Eglin AFB

are specific conductance, organic cacbon, and TUX. Unfortunately, all

three of these are measures of entire classes or groups of potential

contaminants and give no direct indication of the specific compounds

involved. This makes precise quantification of the seriousness ot tne

contamination in terms of human healtn or the environment oitticult, it

not impossible, without further more specific analyses.

There was no evidence or significant contamination at Landfills U-Z and

D-40 and Site D-41. No furtner study is recommended for these sites.

however, at Site u-41, additional cover material and establishment of

suitable vegetative cover is recommended.

WitR recommends additional stuuy and/or remedial action at Laudn i I 1s D-I

U-3, b-7, and U-2o. These sites are listed in order of decreasing

pr i or it y . T1he recommended actions are as iol lows:

S-4



Landrill -1-- oritor, on a semiannual basis, sediment ana ediDle

fish species in WeeKly Ponu tor UtjT residues.

Landfill u-J--.'ionitor, on a semiannual basis, surface water ana

groundwater to determine thie extent and nature of organonaliue

contamination. Depending on the initial results, monitoring may

need to be extended to edible fish species in Jack LaKe. Kemove

and properly dispose of the small quantity of material that has

been disposed of at this site since closure and post signs

prohibiting future dumping.

Landfill b-7--Moiitor, on a semiannual basis, surface waters anu

sediments adjacei.t to the landfill to determine the extent and

nature of phenolics and pesticide contamination. Depending on the

initial results, monitoring may need to be extended to edible fisn

species in the area. Improve site maintenance by mowing and

erosion control.

Landfill O-2o--onitor, on a semiannual basis, surface water and

groundwater to uetermine tne extent anu nature of organonaliue ano

pesticide contamination. Depending on the initial results,

monitoring may need to be extended to edible fish species in the

area. Improve site maintenance by mowing and erosion control.

The results of the monitoring outlined above should De use to uetermine

it the :

i. Monitoring should be increased either in (a) frequency, (b) typt,

ot analyses pertormed on the samples, or (c) type ot samples

taken.

. onitoring stmouLd be cottiued unchanged.

3. Monitoring should be discontinued.

In addition to the reconmmendat ions for specific sitos outlined above, it

is recommended that any timture siting ot potab [e wells in tie area OLe

done wi i l in I l knowlod ,, ini cons ideri ion ot ihe pot,,mt ia 1 lhn:ara ii ma

;ib nd0L o o Ldlld Ii I Is to SuCh i 11.st.11 at ioens.

S-5
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1.0 INTRODUCTION

The U.S. Air Force (USAF) OE{L assigned WAR the task of determining

whether environmental contamination of groundwater and surface water had

resulted from waste handling and disposal practices at seven sites on

Eglin AFB, Florida (Figures I and 2). WAR performed this study within

the context of the IRP as the Phase I[ Field Investigation. Christopher

et al. (1981)1 performed the Phase I Records Search study which

identified and evaluated past waste disposal sites at Eglin AFB. WAR

(1981, unpublished) performed the Phase 11 Presurvey in which the Phase I

report recommendations were evaluated and modified. The scope of the

present study was defined during discussions between WAR and OEHL in

August and September 1982.

1.1 HISTORICAL SUMMARY

The present Eglin AFB started on June 14, 1935 as the Valparaiso Bombin2

and Gunnery Range, a subpost of Maxwell Field, Alabama. It was redesig-

nated Eglin Field on August 4, 1937. Eglin AFB has grown from its start

on donated land to an installation of approximately 464,000 acres

(Figure 2). It now serves as headquarters for Air Force Systems Com-

mand's Armament Division whose primary mission is the development,

testing, and acquisition of all conventional armament for the ISAF.

According to the Phase I report, eight classes of activities at Eglin AFB

produced potentially hazardous wastes (Christopher et al., 1981). These

were:

i. Industrial operations (shops),

2. Research and development labs,

3. Fuels management,

4. Herbicide and other pesticide applications,

5. Demilitarization of munitions,

t Christopher, W.G. et al. , 1981. Installation Restoration Progran,
Phase I Records Search, Hazardous Materials Disposal Sites, F-tin
AFB, Florida. Prepared for United States Air Force AFESCiI)/V,
Tyndall AFB, Florida. Contract No. FP0637-80-G-000-002.

1-1



6. Fire control training,

7. Hazardous waste storage, and

8. Weapons testing.

Wastes generated and disposed of as a result of these activities included

oils; fuels; solvents; cleaners; pesticides; battery acid; paint; photo

chemicals; polychlorinated biphenyls (PCBs); and munitions compounds

(napalm, trinitrotoluene, etc.).

Table I summarizes the Phase 1 data on the size, suspected wastes, and

the period of operation of each of the seven sites considered in this

study. The suspected wastes for each site were considered in preparing

the sample schedule (Table 2) for the Phase II study.

Phase lIb--Field Evaluation consisted of the following field activities:

sample site selection (August 1982), monitor well installation (October

and November 1982), monitor well survey (February 1983), sample

collection (November 1982, and February and July 1983), and single-well

aquifer tests (April 1983). Subsequent activities included laboratory

analyses of soil and wate samples, data assessment, and report

preparation.

1.2 STUDY AREAS

Six of the areas selected for the Phase 11 evaluation are former land-

fills; the seventh is an EOD training range. Of the seven sites, four

(Landfills D-1, D-2, D-3, and D-7) are at Eglin Main (Figure 3, Table 1),

two (Landfill D-26 and Site 41) are at Hurlburt Field (Figure 4,

Table 1), and the romaining site (Landfill D-40) iP on Santa Rosa Island,

south of Hurlburt Field (Figure 4, Table 1).

1.2.1 Eglin Main

1.2.1.1 Landfill D-1--Landfili f-I was given the highest priority

ranking in the Phase I report and is the largest of all the sites. Four

monitor wells (D-IA through D-ID), two surface water sed iment stations

(D-IF and D-IF), and one leachate station (D-(;) are associated with thisi

0

1-2



0 site O1igure 3, Table 2). At all sites, the well labeled "n" is nvdrau-

lically upgradient At the LanriL. Keceiving waters adjacent to

Landfill -1 are Choctawnatchee Bay anc Weekly Pond. ,eeKiv Pond iras

been separated irom tire rest A weekly bayou Dy a small control

structure. Prior to and during the Phase lID fielu study, 4eeklv Pon'

was drained for maintenance dreuging and control structure repairs.

ieekly C'ond anu Choctawhatchee bay are both used for recreational

fishing.

1.2.1.2 Landfill D-2--This site ranked second hignest on the list tor

further study in the Phase I report. Four wells VD--A througn u-zu) and

one surface water/sediment station (D-2E) were used at Landfill U-2

(Figure 3, Table 2). Groundwater flow from this site may oe expected to

migrate west to Bear Creek (Lower Menorial Lake), south to Choctawhaccnee

bay, and east toward a drainage ditcn that flows into Jack Lake.

1.2.1.3 Landfill D-3--Lanafill U-3 was given the fourth highest

priority ranking in the Phase I report. Four wells (U-JA trrougn U-id)

and two surface water/sediment stations (U-3. and U- F) were used to

monitor this landfill (Figure 3, lable 1). Station U-in is downstream on

the creek northwest of the landfilL. The stream tl,,ws into Jack Lake, a

treshwater lake used for recreational tishing. Station U-F is in a pond

located between Well U-3 an the creek.

1.2.1.4 Landfill D-7--Landti[ D-7 was the seventh rankt-d site it" Lt,e

i'hase I report. dne well (u-/A) and three surtace water stations (U-7o

tirougih u-7D) were used at tiis site (Figure J, ltable /). 'this landtill

is a dolta-like volume of debris approximately ou feet tnhick, dunr~pou i nto

a steetlived wthose waters are tributary to Tom's lBayou. [iho water at tMt

banse at) titi LI has wen iipoutnded by several heaver Ams .

1.2.2 IturLburt Field

1...1. Landfill D-2b--lh is Landti IL was the thi ra higst priri L ,rtv

si tv in the Mhe:,, I report. Four we [Is ( )-/ Llrrirg t- 0L) , rile,

surtac, witer/sedimrit stat ion (-2U-) a did oie surtace water stat ,i

i-i



(D-26F) were used to monitor this Landfill (Figure 4, Table 2).

Groundwater and surface water flow at Landfill D-26 is northerly toward

the East Bay Swamp.

1.2.2.2 Site D-41--The EOD training range ranked fifth highest

priority in the Phase I report. Four wells (D-41A through D-41D) and one

surface water/sediment station (D-4iE) were used to monitor this site

(Figure 4, Table 2). Station D-41E is in a ditch which runs north from

the center of the disposal area toward East Bay Swamp. Groundwater flow

is also toward East Bay Swamp.

1.2.3 Santa Rosa Island

1.2.3.1 Landfill D-40--This landfill was the sixth highest ranked site

in the Phase I report. Wells D-40A through D-40D were used to monitor

this landfill (Figure 4, Table 2). Santa Rosa Sound is the closest

surface water body.

1.3 PROJECT STAFF

WAR's project staff consisted of the following people whose resumes are

included as Appendix D:

W.D. Adams, M.S.--Hydrogeologist

R.D. Baker, B.S.--Chemist

C.R. Fellows, M.S.--Chemist

J.A. Steinberg, Ph.D., P.E.--Water Resources Engineer

J.H. Sullivan, Ph.D., P.E.--Fnvironmental Engineer
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2.0 ENVIRONMENTAL SETTING

2.1 CLIMATE

Northwest Florida's climate is classified as humid, subtropical. Lati-

tude and the proximity of the Gulf of Mexico are the chief factorq

affecting the area's climate (Bradley, 1972)2.

During the hottest months (July and August), average daily temperatures

at Niceville range from a low of approximately 70'F to a high of 88'F.

During the months of December through February, daily temperatures may be

as low as 18°F or as high as 74°F with the average around 50'F (Barr

et al., 198) 3 . The average annual temperature at DeFuniak Springs was

approximately 69°F for the period 1931 to 1960 (Bradley, 1972).

The seasonal distribution of rainfall in northwest Florida is highest

during the summer and from late winter to early spring, the summer rainy

season being the wetter of the two (Bradley, 1972; Barr et al., 1981).

October is typically the driest month. Summer rain is produced by brief,

intense, convective storms whose effects tend to be localized. Winter

rainfall is produced by the interaction of warm and cold air masses as

frontal systems move through the area. The effects of winter storms are

generally felt throughout the area.

In a typical year, more than 60 inches of rain falls in the study area.

Average annual rainfall at Niceville during 1941 to 1979 was 64.1 inches

(Barr et al., 1981). During the period 1931 to 1960, average annual

rainfall was 62.5 inches at Niceville and 66.3 inches at DeFuniak Springs

(Bradley, 1972).

2 Bradley, J.T. 1972. The Climate of Florida. Reprinted in: Climates
of the States, Vol. 1. 1974. Water Information Center. Port
Washington, New York.

3 91arr, D.E., A. Maristany, and T. Kwader. 1981. Water Resources of
Southern Okaloosa and Walton Counties, Northwest Florida--Summarv
Invest igation. Northwest Florida Water NIanagement District. Water
Resources Assessment 81-1. 41 p.0
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Although average rainfall is approximately 62 to 66 inches, periods of

both low rainfall and extremely wet years occur in northwest Florida.

The years 1954 to 1956 were a time of low rainfall throughout the state

of Florida. During this period, annual rainfall at Niceville varied from

just over 30 inches in 1954 to approximately 50 inches in 1956 (Barr

et al., 1981). In the wettest years, rainfall may exceed 80 inches.

2.2 PHYSIOGRAPHY AND TOPOGRAPHY

Brooks (1981) 4 classified the portions of Eglin AFB considered in this

study (Eglin Main, Hurlburt Field, and Santa Rosa Island) into two

physiographic subdivisions. Both are within the Southern Pine Hills

District of the Gulf Coastal Plain Section of Florida and are separated

by a scarp whose toe elevation varies between 20 and 25 feet above mean

sea level (msL). The Coastal Strip subdivision is seaward of the scarp

and consists of late Pleistocene and Recent Ages lagoonal and barrier

island features. The Western Sand Hills of the Eglin Ridge are on the

high side of the scarp; this area consists of thick sand deposits.0
At Eglin Main, elevations below the scarp vary from 22 feet msl to less

than 5 feet msl along Choctawhatchee Bay and other bodies of water.

Elevations on the high side of the scarp range from 50 feet msl or more

to 86 feet msl [Destin and Ft. Walton Beach Quadrangles, U.S. Geological

Survey (USGS) 7.5 minute topographic maps]. Surface drainage at Eglin

Main is toward Choctawhatchee Bay or to its tributaries.

Elevations at Hurlburt Field vary from approximately 15 feet mst to

approximately 37 feet msL (Mary Esther Quadrangle, USGS 7.5 minute topo-

graphic map). In this vicinity, the scarp has a toe elevation of 20 feet

msl, and the scarp is less distinct than at Eglin Main. Surface drainaoe

at Hurlburt Field is toward either Santa Rosa Sound on the south or the

East Bay Swamp on the north.

4 Brooks, H.K. t981. Physiographic Divisions of Florida. Institutt, of
Food and Agricultural Sciences, Uiniversity of Florida, Gainesvilie,
Florida.
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0 Santa Rosa Island is a barrier island consisting of an extensive dune

field between Santa Rosa Sound and the Gulf of Mexico. Elevations

generally vary between sea level and 15 feet msl, although a few dunes

are 25 to 50 feet msl.

2.3 GEOLOGY

For the purposes of this study, the geologic units of interest are those

which constitute the two uppermost aquifers and the confining unit

between them. These strata are of Middle Eocene to Recent Age and con-

sist chiefly of limestone and unconsolidated clay, and sand (Barr et al.,

1981). The stratigraphic units beneath Eglin AFB, Florida are summarized

in Table 3. From land surface downward they include undifferentiated

Pliocene to Recent Age sands, the Pliocene (Miocene?) Citronelle

Formation, the Miocene Alum Bluff Group, Bruce Creek Limestone, the Tampa

Stage Limestones, the Oligocene Chickasawhay Limestone, and the Focene

Ocala Group (Barr et al., 1981). The dip of these formations is

south-southwest at a rate that varies from approximately 15 feet per mile

to 25 feet per mile (Barr et al,, 1981).

2.4 HYDROGEOLOGY

Three hydrogeologic units are of interest in the area of Eglin AFB.

These are the sand and gravel aquifer, the Pensacola Clay Confining Bed,

and the Floridan Aquifer (Barr et al., 1981). Table 3 summarizes the

stratigraphy, thickness, lithology, and hydrologic characteristics of

each. It should he emphasized that a hydrogeologic unit (e.g., sand and

gravel aquifer, Pensacola Clay Confining Bed, etc.) is composed of a

collective body of rock or unconsolidated sediments that share similar

water-transmitting properties. Therefore, any given hydrogeologic unit

may be composed of one or more stratigraphic units (formations, groupS,

etc.), and the stratigraphic units comprising a given hydrogeologic unit

may vary from location to location. For examplo, in the vicinity of

Eglin AFB the sand and gravel aquifer may consist of the Citronelle

Formation and/or Pliocene to Recent sands, but west of Tlurlburt Field

near the Santa Rosa County-Okaloosa County line, the sand and gravel

0
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aquifer may be composed of Pliocene to Recent Age sands, the Citronelle

Formation, and Miocene coarse clastics (Barr et al., 1981). The strati-

graphic composition of the Pensacola Clay Confining Bed also varies and

depending upon location, it may or may not include the Pensacola Clay

(stratigraphic unit).

The sand and gravel aquifer varies from approximately 50 feet thick at

Eglin Main to approximately 150 feet thick at Hurlburt Field and Santa

Rosa Island. The underlying Pensacola Clay Confining Bed increases from

approximately 250 feet thick at Eglin Main to over 400 feet thick at

Hurlburt Field and Santa Rosa Island (Barr et al., 1981).

Virtually all groundwater withdrawals in the vicinity of Eglin AFB and

Hurlburt Field are from the upper part of the Floridan Aquifer; however,

a minor quantity is taken from the sand and gravel aquifer (Barr et al.,

1981). In a study of the sand and gravel aquifer in southern Okaloosa

and .4alton Counties, Hayes and Barr (1983) 5 inventoried 96 wells com-

pleted in the sand and gravel aquifer. While this inventory was not

exhaustive, it probably represents a large enough sampling to indicate

the general usage pattern of water drawn from the sand and gravel aquifer

in southern Okaloosa and Walton Counties. Thirty-nine of the wells were

listed as unused, and the use of ten wells was unknown. The most fre-

quent known use (21 wells) was for irrigation which was followed by

domestic use (14 wells), public supply (11 wells), and air conditioning

(I well).

None of the domestic supply wells were shown as being either downgradient

of or in the vicinity of any of the Phase 11 study sites. One of the

wells listed as a public supply well is located at the scout :amp

(Building 1701) (Hayes and Barr, 1983) which is downgradient of Land-

fill D-2 at Eglin Main. WAR discussed the present use of this well

5 11aves, L.R. and D.E. Barr. 1983. Hydrology of the Sand-ad-rcIravl
Aquifer, Southern Okaloosa and Walton Counties, Northwest Flo>rl a.
U.S. Geological Survey. Water Resources Investigations
Report 82-4110.
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with officials at Eglin AFB and was assured that all water for human

consumption at Eglin Main and Hurlburt Field is withdrawn from the

Floridan Aquifer (Hartman and Postroznv, 1984)6. The well that Haves

and Barr (t983) listed as a public supply well at the scout camp has been

closed since the mid-1970s when the base water system was extended to the

area.

Barr et al. (1981) foresee a possible need for the Fort Walton Beach area

to develop a supplemental supply of water from the sand and gravel

aquifer when pumpage from the Floridan Aquifer exceeds recharge in

southern Okaloosa County. If such a supply is ever developed, it could

be affected by Phase II study sites, depending on the size and location

of the well field.

6 1lartnan, R.A. and HR.I.. P, trozn ' v. q84. Personat commun I .it ion.

AD/DEV, Eglin AF, Florida.
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3.0 FIELD PROGRAM

3.1 DEVELOPMENT OF FIELD PROGRAM

The Phase II field program was developed from recommendations in the

Phase I report, recommendations of the Phase II contractor after review

of the Phase I report and a preliminary site visit, and recommendations

of OEHL personnel.

The Phase I report contained three levels of recommendations: first

priority, second priority, and low priority. Five sites (D-l, D-2, D-26,

D-3, and D-41) were classified as first priority sites, and two (D-40 and

D-7) were classified as second priority sites. Low priority sites were

rate! as potential sources of e-.vironmental contamination but with a low

probability for migration of contaminants beyond the boundaries of Eglin

AFB. This Phase II study addresses only the first and second priority

sites.

Phase I recommendations for the first and second priority sites were as

follows:

I. Installation of one upgradient and three downgradient monitoring

wells at each site;

2. Collection of groundwater samples from each well;

3. Analysis of each groundwater sample for chloride, iron,

manganese, phenolics, sodium, sulfate, pH, specific conductance,

TOX, and total organic carbon (TOC);

4. Collection of leachate samples from Site D-41 and Land-

fills D-26, D-40, and D-7; and

5. Analysis of leachate samples for chloride, phenolics, iron,

manganese, sulfate, pH, specific conductance, TOX, and TOC.

In Attgust 1982, W.D. Adams and J.A. Steinberg of WAR visited Eglin AFB to

inspect the study areas, establish liaison with base personnel, and

contact potential subcontractors. Following this visit, WAR mad, several

recommondations to OEiIL to modify the Phase I report recommendations.

0
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The Phase lI study incorporates a number of modifications to tn ihds,. I

report recommendations (table -0). Differences are in tnt, types arc

numbers of samplinn stat ions and in the recommended analyses. 0hanyes i.

sampling stations were uaseu on site conditions oDserve uurinK6 the

preliminary site visit. In every case lexcept Lanorills u-3 anu D-T cie

scneme of installing one well upsrauient ano three aowngraoient ot the

site was retained. At Landfill D-i, three downgrauient wells were

installed, and an existing well was usea for oackgrouna water quaLit,.

It was not possible to install downgradient wells at Lanctill D-1 because

this site was created by dumping wastes into a steepnean trioutary to

Tom's bayou. Consequently, an upgradient well was installed at

Landfill J-7, and in lieu ot downgradient groundwater samples, three

surface water samples were taken adjacent to the fill.

Surface water ano bottom sediment sample stations were incuuaeu tor stucv

areas adjacent to streams or ponds. These study areas were Landtills 0-1,

D-L, D-3, and 0-1b anu Site U-41. A leachate sampling station was

established at one location at Landfill D-1.

Individual sampling stations and/or well sites were chosen in consulta-

tion with representatives ot several activities at Eglin AF6 ano >r. Pill

Kellenoerger, LUiet of hazardous waste Section, aortnwest oistrict,

Florida Department of Environmental Regulation (UoLK). Lt. Col.

R. Uartman's (Eglin sFtb) knowledge of past uisposal sites was an

invaluable aid in selecting sampling stations.

tnalyses to be performed on samples trom each site (Table 2) were

selec ted Dy considering the suspected types of was tes reported for eac

disposal site in the ehase L report (Table 1).

3.2 IMPLEMtNTATION OF FIELD PROGRAM

All monitor wells were installed by a suocontractor (Wriglht le.t

oril ing;, Inc.) unler the .supervision ot ".U. Audms. at ils A 1 monitor

well construction and other tI ld Ilptilods re conta inedil in pptti "I

'Ind i divid l we w l logs are contained in hppeno x F.. All well I wk're

completed iii the sald ind gravl aq i ler.



The monitor well network was surveyed to determine horizontal coordinates

and the elevation of the tops of the well casings by a subcontractor

(Gustin, Cothern, Tucker, & Associates).

Single-well aquifer tests were performed at each study site (except

Landfill D-7) in April 1983 to obtain representative values of hydraulic

conductivity for the uppermost aquifer. A mini-rate pumping test

(Strausberg, 1982) 7 was performed in each case except Well D-41C where

a falling-head test (Naval Facilities Engineering Command, 1982)8 was

performed because the soil surrounding it had a much lower hydraulic

conductivity than the other wells tested. Aquifer test procedures are

described in Appendix A.

Sampling was carried out by C.R. Fellows and R.D. Baker at all sample

stations in November 1982 and February 1983 (Table 1, Figures 3 and -L).

Additional samples were collected for dissolved organic carbon (DOC) and

purgeable organics in July 1983. Sampling and preservation procedures

are outlined in Appendix A.

3.3 SAMPLE ANALYSIS

Soil and water samples collected at Eglin AFB were analyzed at WAR's

Gainesville, Florida laboratory; Harmon Laboratories; Technical Services,

Inc. (TSI); and CH2 M Hill. Analytical procedures are described in

Appendix C.

While performing TOC and metal analyses on the November 1982 samples,

analytical interferences were experienced that caused detection limits to

increase (become poorer) and resulted in elevated values for some

analytes. Some samples were very turbid, possiblv a result of resuspen-

sion of settled particulates by the bailer used in sampling. Since the

particulate matter prodticing the turbidity could not have moved any

significant d ista-,'e through this type of sand and gravel aquif.-r, it was

7 Strausherg, S.[. [()82. PermeabiIity from "mini-rate" pump n'z tests.
Groundwater Monitoring Review. Vol. 2. No 3. pp 23-26.

8Naval Facilities Eng inetering Command. 1982. Soil Mechanics, D&sizn
Manuat 7.1. Alexandria, Virginia. pp 7.1-103 - 7.1-108.
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felt that the turbid samples did not accurately represent the "local"

groundwater, and the already acidified metals were filtered in an attempt

to correct this. However, this may not have corrected the problem since

the acidic samples could have leached or dissolved metals from particu-

late matter prior to filtration and thus yielded elevated results.

During the February 1983 sampling, metal and organic carbon samples were

filtered through 0.45-micron membrane filters before acidification in

order to produce samples more representative of the "local" groundwater.

However, because of this modified sample treatment, the November 1982 and

February 1983 data are not directly comparable for metals and organic

carbon.

During the February sampling trip, a more extensive effort was made to

remove any accumulation of settled particulates from the bottom of the

wells before sampling (see Appendix A for details). This reduced the

apparent turbidity in the February samples. Reduced turbidity probably

accounts for the general decrease in phenolics and oil and grease values

of the unfiltered February 1983 samples.

Subsequent to the February 1983 sampling, laboratory equipment malfunc-

tions on instruments for conducting both the organic carbon and purpeable

organics analyses resulted in the samples exceeding the U.S. Environ-

mental Protection Agency (EPA) recommended holding times prior to

analysis. In the case of the organic carbon samples, it seems unlikely

that this would have significantly affected the results since the samples

were filtered, acidified, and kept refrigerated. In the case of the

purgeable organic samples, it is also unlikely that significant changes

would have occurred since the samples were tightly capped and

refrigerated. However, the fact remains that the samples did exceed the

holding times. After careful review of the situation, it was concluded

that additional samples for organic carbon and purgeable ,or anics should

be taken to pray i Further indication of water quality at the variouts

sites. This sampling was carried out in July 1983.

Additionail discussion of laboratory analyses is incluid in Section 4.0.

3-4



4.0 DISCUSSION OF RESULTS AND SIGNIFICANCE OF FINDINGS

0



4.0 DISCUSSION OF RESULTS AND SIGNIFICANCE OF FINDINGS

4.1 DISCUSSION OF RESULTS

4.1.1 Analytical Results

Sample collection and in situ measurements were performed in

November 1982, February 1983, and July 1983. A sampling and analysis

plan for site evaluation is shown in Table 2. The July 1983 sampling was

for water samples for purgeable organics and DOC only. The chemical data

obtained from these samples are presented in Tables 4 through 19.

State of Florida criteria for the constituents analyzed during this work

in both surface water and groundwater are shown in Table 20.

There is no definitive evidence of any immediate threat to human health

or the environment at Eglin AFB. However, there is evidence of some

contamination downgradient from some of the landfills. This is indicated

primarily by increases in specific conductance and, in some instances, by

increases in organic carbon or TOX. Low concentrations of DDT were found

in a few samples. As is typical of investigations of potential ground-

water contamination, the results contain a number of anomalies such as

inconsistent patterns of contamination.

Several of the analyses performed on samples collected at Eglin AFB are

measures of entire classes or groups of potential contaminants and give

no direct indication of the specific compounds involved. Unless these

analyses yield excoptionally high values or exceed established regulatory

standards, they are best used as indicators of apparent or potential con-

tamination. The nonspecific measures of contamination employed during

this study were pH, specific conductance, TOC, DOC, TOX, phenolics, and

oil and grease.

A widolv ,used mea. ;,ire of water quality, pH measures the hvdro en l ion

conce ntrat ion of i sample and is therefore an indicator of acidity or

alk;l i'litv. Vailu,-e of ptl that di ffer ),ro;ItlV from natural : ickiroind

would lnIticito stronelv .t idic or stron lv alk.l ine conta limll l; had
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overcome the water's natural buffering capacity. State of Florida

standards for pH are 6.5 to 8.5 for Class G-Il groundwaters and 6.0

to 8.5 for Class Ill surface waters, unless natural background varies

from these standards. Haves and Barr (1983) found that pH of groundwater

in the sand and gravel aquifer was as low as 4.5. During this study, PH

measurements varied from 4.4 to 6.4 with most measurements in the range

of 5.0 to 6.0. The pH range of tht, upgradient wells was 4.4 to 5.8.

These data indicate that the pH of all samples waF in the natural range,

and therefore, do not violate Florida water quality standards for pH.

Specific conductance is a measure of the ability of the sample to conduct

an electric current and is consequently a measure of the amount of dis-

solved ionic materiols in the sample. Typically, the major components

affecting specific conductance are metallic cations (sodium, iron,

calcium, etc.) and inorganic anions (chloride, sulfate, bicarbonate,

etc.). Specific conductance may serve as a general indicator of

contaminated waters since landfill leachate may become enriched in

dissolved salts. The state of Florida has no groundwater criterion for

specific conductance; therefore, specific conductance data for ground-

water must be interpreted in context of other wells in the area and other

data for a given well. Florida surface water criteria provide that

"specific conductance shall not be increased more than 100" above

background levels or to a maximum of 500 micromhos per centimeter

(umhos/cm)..." [Florida Administrative Code (FAC) 17-3.061].

Organic carbon, either dissolved or total, is a measure of the overall

level of organic material in a sample. Such organic material may be

present as a result of the natural decay of plant materials, or it may

represent synthetic organic compounds. Therefore, like spocific conduct-

ance, organic carbon analyses do not differentiate betweeen naturally

occurring organic matter and contamination due to synthetic org-nic com-

pounds. DOC or TOC must be interpreted in the contoxt of other analvses

for the site, analyses from other sanplo stations, and the onvironmont in

4-2



which the sample was taken. Florida has no water quality criteria for

organic carbon in either groundwater or surface water.

Total organic halides is a measure of organohalides which are organic

compounds containing one or more halogens (fluorine, chlorine, bromine,

iodine, and astatine). The organohalides constitute a very large class

of organic compounds with widespread use in modern society. There were

additional tests used at Eglin AFB that measured some, but not all,

specific organohalide compounds, namely the organochlorine insecticide,

herbicide, PCB, and purgeable organics tests. However, there are many

organohalides that would not be detected by these procedures. TOX Aata

are best used as an indicator of whether the compound-specific analyses

(e.g., dichloroethylene, DDT, etc.) account for all of the organohalides

in the sample.

The test for phenolics used during this study is also a screening test

which does not differentiate between synthetic phenolic compounds and

naturally occurring phenolic compounds which result from decaying organic

matter. Florida has established a surface water criterion (FAC 17-3.061)

of 1.0 micrograms per liter (ug/1) for certain phenolic compounds

(chlorinated phenols including trichlorophenols; chlorinated creosols;

2-chlorophenol; 2,4-dinitrophenol; and phenol); however, Florida has no

groundwater standard for phenolic compounds. The screening test for

phenolics will not detect 2,4-dinitrophenol, 2-methyl-4,6-dinitrophenol,

or 4-nitrophenot. It may or may not detect 2,4-dimethylphenol. Phenol-

ics data are best evaluated in the context of other dat. for a site with

consideration of the environment from which the sample was collected.

As the name implies, the analysis for oil and grease also mrea'ures a

variety of compounds as a class without differentiating among them.

The Florida suirface water criterion (FAC 17-3.061) for dissolved or

emulsified oils and ?reases is a maximum of 5.0 milligrams per liter

(mg/).
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4.1.2 Physical Test Results

Elevations of the water table in the monitor wells for November 1982 and

February and July 1983 are shown in Figures 5 through 10. As a general

rule, elevations of the water table are related directly to the land

surface elevations. Hence, near the landfills, groundwater in the sand

and gravel aquifer would be expected to flow from the higher points of

land toward the closest wetlands and surface water features. Water table

elevation data in Figures 5 through 10 confirm the directions of flow

assumed above.

The movement of groundwater at each of the sites selected for groundwater

monitoring is predominantly horizontal, toward the nearest surface water.

Given the water table elevations, hydraulic conductivities, and an

assumed porosity of 0.40, groundwater flow velocity may be estimated by

an application of Darcy's Law (Freeze and Cherry, 1979) 9 in the form

of:

q = (K x )/p

where: q = average linear velocity

K = hydraulic conductivity (M/SEC)

I = hydraulic gradient (dimensionless)

p = porosity (dimensionless).

Once a distance (d) is determined, the time (t) required for groundwater

to travel the given distance may be estimated by:

t = d/q

In the calculations, d was measured for the longest flow path at a sit-.

For example, at Landfill D-I, the longest flow path is from the north ond

Of the landfill to Choctawhatchee Bav.

gFroez,, R.A. and J.A. Chcrry. 197). Groundwater. Prent ice-Hal,

Inc. Eng ,,wood C lIffs, N.J . 604 p.
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The hvdraulic loading (Q) to a surface water body may be estimated

(roughly) as the product of the groundwater velocity (q), the front (f)

across which groundwater must move to discharge to surface water, and the

thickness of the waste (z) buried below the water table. This last

element was derived from the Phase I report.

Table 21 shows the results of these calculations for all sites except

Landfill D-7. Well D-7A was too deep to perform the single-well aquifer

tests used in this report (Appendix A). The time of travel over the

longest path was calculated for Landfill D-2, but the hydraulic loading

to surface water could not be estimated. The results in Table 21 are

"order-of-magnitude" calculations rather than precise determinations.

4.2 SIGNIFICANCE OF FINDINGS

4.2.1 Eglin Main

4.2.1.1 Landfill D-1, Eglin Main Base Landfill (1940s to early 1960s)--

Specific con' - ance values (Tables 4, 5, and 19) indicate some increase

in contar-*:- .s in downstream Wells D-lB and D-1C. However, the

0 upgradi--nt well also had specific conductance values well above that

fo,,.d for all other upgradient wells at Eglin AFB (average 194 compared

o average 44).

Higher specific conductance values (302 umhos/cm, 135 umhos/cm, and

144 umhos/cm) at the upgradient well are probably related to its proy-

imity to a drainage ditch. Well D-IC is within a few feet of

Choctawhatchee Bay which probably accounts for its higher specific con-

ductances (348 umhos/cm, 280 umhos/cm, and 273 umhos/cm). Specific

conductance at Well D-IB (191 umhos/cm, 173 umhos/cm, and 155 urhos/cnM)

may indicate leachate or the effects of storm water runoff flowing into

Weekly Pond which is adjacent to Well D-1B.

Organic carbon results showed little, if any, downgli'dient cot.lmina"tion

in February; however, all downugradient wells had hi gher than background

levels in July.

0
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Detectable amounts of TOX were found in all downgradient wells at least

once at levels of 0.05 to 0.18 mg/l. The elevated TOX value (0.27 mg/i)

in the upgradient well (D-IA) in November 1982 may be due to migration of

degreasing solvent from the motor pool area via the drainage ditch to a

point adjacent to the well. Consistently elevated TOX values were found

only in Well D-IC (0.14 mg/l and 0.18 mg/I).

The 2,740 milligrams per kilogram (mg/kg) (dry weight) of oil and grease

found in the downstream sediment (Station D-IF) in February 1983 is

inconsistent with the less than detectable value found in November 1982.

This inconsistency is probably due to the variable nature and

intermittent discharge of this category of compounds. Sources of oil and

grease compounds in this ditch include vehicle maintenance, test

facilities, and sewage treatment plant effluent.

Low levels of DDT residues were present in both November 1982 (2.4 ug/l)

and February 1983 (0.7 ug/l) in Well D-lB, adjacent to Weekly Pond

(Tables 4 and 5). Traces of herbicides (<3 ug/l) were found in the three

downgradient wells in February 1983 (Table 5).

Data for the leachate samples (Station D-IG) showed consistently high

values of specific conductance (335 umhos/cm, 422 umhos/cm, and

369 umhos/cm), oil and grease (10 mg/l and 7 mg/I) and phenolics (7 ug/l

and 6 ug/l); however, the leachate did not affect surface water quality

at Stations D-1E and D-IF. The portion of Landfill D-1 nearest

Station D-IG was used as a storage yard and armored vehicle parking area

during sampling.

Phenolics, metals, PCPs and purgeable organics were not found at levels

of concern. The elevated concentrations for arsenic, chromium, and leal

found in November are believed to be the result of solids collected with

these samples (see discussion in Section 3.3 regarding filtered versus

unfiltered samples). In the July sampling, chloroform was found at

20 ug/I in the ,,pgradient wpl 1. This concentration is well below the
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drinking water standard of 100 ug/l for total trihalomethanes (Table 20)

Trace levels of dichloroethylene and trichloroethylene were found at

do-.!ngradient Well D-IC in July.

Since Well D-IB showed consistent contamination due to DDT (Table 18), it

is probable that DDT has migrated into Weekly Pond. If DDT is present in

the sediments of Weekly Pond, bioconcentration of DDT by fish may cause

human exposure via consumption of contaminated fish. Bottom feeders,

like catfish, are a likely pathway for food chain concentration.

Possible human exposure to DDT-contaminated fish is considered the

greatest threat posed by Landfill D-I.

Any threat to Choctawhatchee Bay from Landfill D-1 is expected to be

small because of the relatively low concentrations of contaminants found

in groand and surface waters and the small input to the bay relative to

the bay volume (see Table 21).

4.2.1.2 Landfill D-2, Eglin Main Base Landfill Near Commissary (early

1960s to 1972 and 1973)--The specific conductance data (Tables 6, 7,

and 19) indicate that dissolved materials have migrated from this

landfill to Wells D2-B and D2-C. Almost all constituents that were found

at detectable concentrations during the November 1982 sampling were found

to be below the detection levels in February 1983. Minimizing suspended

material in the samples by pumping prior to sampling is probably

responsible for the lower reported values in February.

DOC results were elevated (71 mg/I) at Well D-2B in July. Low levels of

DDT and SiIvex were found in the retention pond water and sediment

samples. These levels were reported for the November 1982 sampling when

water had collected in several small depressions in the retention pond

bottom. The February samples, taken when water levels were higoher,

showed no DDT or Si Ivex contamination. The pond did not appear to he a

suitable fish habitat; consequently the low levels of these contituent.

reported are not believed to pose a threat to human health.
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Other analytical results indicated no significant contamination

prob 1ems.

4.2.1.3 Landfill D-3, Eglin Main Base Landfill Near Cobb's Overrun

(1972-1973 to 1978)--ligh specific conductance values indicate that

landfill leachate has migrated to Wells D-3B and D-3D (Tables 8, 9, and

19). High specific conductance in leachate from young landfills is not

unexpected. TOX concentrations indicate contaminant migration may have

reached downgradient wells and surface waters since organic halogens were

detected at all these stations at least once in the November 1982 and

February 1983 samplings. The February DOC values indicated no

downgradient contamination, but the July results did indicate some

contaminat ion.

Contaminant migration to the creek may endanger aquatic organisms or

contaminate edible fish species in Jack Lake.

4.2.1.4 Landfill D-7, Receiver Area Disposal Site (1970s)--Specific

conductance values (Tables 10, 11, and 19) for surface water at

Station D-7B were relatively high for all samplings; this may indicato

leachate migration from the landfill into the swamp, but it is not

conclusive. Surface water from Station D-7C contained pesticides (DDT)

and herbicides (2,4-D and 2,4,5-T). DDT (3 ug/l total DDT-R) and 2,4-P

(5 ug/l) were present only in November, but 2,4,5-T (trace to 3 ug,!l) was

detected both times. Low levels of phenolics (1 to 5 ug/l) were present

at Well 0-7A and Stations D-7R and D-7C once. The concentrAt ions of

phenolics at surface water Stations D-7B (3 ug/1) and D-7C (5 u2/1) in

November were hig'her than the Florida wator qualitv standards (see

Section 4.1.1) for specified phenolics; however, in February, phenoli Ks

were below detection limits at these stations. Orianic carbon and total

organic halides results indicated no contamination problems.
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4.2.2 Hurlburt Field

4.2.2.1 Landfill lJ-2b, Hurlburt Sanitary Landfill (1972 to 1979>) -

coiiuuc tLance 011(i '1U", uat a ('lab Les 12 , 1-3, and Ib) ind icate tnaut leacite

has rni riiteci to all three uowngr~idient wells. Tests for specifrIc

o1 r-annalIi di compoundCs w~rganocrnLorine insect iciies; Pibs; ,-Lo;

S I.,)i iv e x, andi~ pu r;e a b1e organ c s) Lli no t account tr tile e', '

Twx va Lues tu. I I mg; ctiloride per liter MCl, ) to LU.75 m,- Cl-/ 1 in

,Novoriiter 19o2 ano- 0.10o mg CI-/l to U.13 7,1g Cl/ I in Fenruar';1 3 j ,

Thle ru.A may be partially accounted for toy pnenolics at *velis L) - i-

(V 0 ) and D-2utC l,7 u8/1) in November and W ell Li-2b! (0 ug)i

Feuruarv, Dout even it the ptienoLi*c etected were eut irtelv ch lirinated

pueonol ics , they woulu not completely account for tne TU.% concentrations.

In both .Aovember aric reLoruary, samples from Well D-zou had nicasureaa Ie

Tr.x con1centrations (U .7) and U. Io mg C1, 1) , but only tnte tebruar.'

sample conitainea even a trace of any specific iialog;enatea corupounus

(2,4b).UU values tor February and July indicateu some uowntgrauient

contaiiiat ion out not at thle Level md icatedi by tiie speciftic cotiiouctanc e

resuLts. Low levels of 2,4+-U (0 ug,/L) and endrin aluenvde (,U. 5 uie/l1)

were toll(id once (,Noveiaoer) in IWell U-Zuo and a trace amount at 2,-L

appear~'d once inl Well b-o.Surface water inl thle pond at tt ion d)-.'U

apparent ly receives some leachate input, Out the borrow pit

St ation -2F)appeared to be unaEt ec ted oy lanurfi 11 Ic acha r . . selep

(S.tat iou J-.io), I ecated btetween WNells D---i6 ana -d colot a illL n, I u

of ptienolics inl February. oil ad grease, in the sediments at

ISLoit lonl o-dut.V was octlow thle detect ion liiiit (\2"Uo 1!ig/kg) inl ",ove!moer but

was -+,iir/gin February; however, thle overly jug surfaice water

co(ita i :rek 110 aettc talLe oil iiia grease (,,) mg I1) on eitther occasion.

6k)00- s I o t0 Lilt- 101 liske il tile vi cin ityV, con t ~imi iant.-, trum La o i11 0--Ul

are I'I it ival to pet I t t- 01 e v i rollioult al or bulilion lieaIl in o cei

4.2.2.2 Si-te D-41, Hurlburt Field LUL) Site (195Us to 19bUS)-1ie IIL.1

~)r'5 tit n V-ij(ail - 1S -t, 1j, -ini t9 moiit ilat :ill Lal' L snr' ~ I

wil ii' it e t 0', I'"ic11iii' Wlii i ell D)-41,) L~je~ o [it- 101t
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most affected whil', Well D-41B is the least affected. Some variation

appears in the downgradient well data between the Novemb r and Februarv

sampling data. TOX and phenolics concentrations, respectively, decrease

or become undetectable. Oil and grease values were undetectable in

November but were 6 to S mg/l in February. The July specific conductance

data indicate that all three downgradient wells are affected whereas the

DOC data indicate only Well D-41D is affected.

Surface water data for Site D-41 indicate that surface water draining

from this site has little interaction with the subsurface contents of the

disposal site.

Since this site contributes only a small hydraulic loading to East Bay

Swamp and contaminant concentrations are relatively low, no significant

threat to human health or the environment is believed to exist.

4.2.3 Santa Rosa Island

4.2.3.1 Landfill D-40, A-il Disposal Site (1960s to 1970s)--Specific

0 conductance data of Tables 16, 17, and 19 show a general increase in

dissolved solids with decreasing distance between each well and Santa

Rosa Sound. Wells D-40C and D-40D are within 100 feet of the shoreline

and consistently had the highest qpecific conductance values. The only

contaminants found were TOX and phenolics in low concentrations (i.e., no

values were over twice the analytical detection limits).

Since the hydraulic load to the bay is estimated to be small and

contaminant concentrations were low, no significant threat to human

health or the environment is believed to exist.

0
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5.0 ALTERNATIVE MEASURES

0 Three alternatives are possible for the sites investigated:

1. Cleanup or contain the contamination;

2. Conduct further monitoring to determine the need, if any, of

cleanup or containment; or

3. Conduct no further monitoring (some nonmonitoring actions may be

indicated).

Alternative I is appropriate where there is a clear indication that

present or future human or environmental problems will exist. The

priority for actions would depend on the magnitude of the threat and

whether that threat was current or future.

Alternative 2 is appropriate where insufficient evidence exists to place

a site in either the Alternative I or 3 categories. This alternative

should be utilized with care since there is some risk that delay could

allow contamination to spread and worsen the problem. The goal should be

to gather enough evidence in a timely manner to resolve the question of

whether or not the site should be cleaned up. In some cases nonmonitor-

ing actions, generally related to site management options, may be

needed.

Alternative 3 is appropriate for sites where there is little, if any,

evidence which indicates that the site is or will ever be a source of

significant contamination. This decision is difficult to make, since

one can never be absolutely sure whether or not a problem will ever exist

at a site. However, reasonable judgments must be made so that resources

can be allocated to sites that have the highest potential for environ-

mental insult. In some cases nonmonitoring actions, generallv related to

site nanagement options, may be needed.

For the seven sites studid at Egl in AFB, none are judsgod to be

Alternative 1 sites, foutr are judged to be Alternative 2 sites, and three

"ar udjThe(d to bt Altornative 3 sites.
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5.1 OPTIONS FOR SITES REQUIRING ADDITIONAL MONITORING

0 5.1.1 Landfill D-1

Potential contamination of Weekly Pond by DDT is the most immediate human

health or environmental concern posed by the data for Landfill D-1. The

presence of low levels of DDT in groundwater samples from Well D-IB

indicates that DDT may migrate from the groundwater into the sediments

and surface water of Weekly Pond. Since Weekly Pond has been used for

recreational fishing, it would be appropriate to test fish from W.eeklv

Pond for total DDT residues semiannually. This would involve collecting

10 catfish, filleting them, and preparing two composite samples of five

fish each. Analytical results should be compared to the Food and Drug

Administration (FDA) action level for fish flesh of 5 parts per million

(ppm) total DDT residues (FDA, 1981)10. If total DDT residues

remained below the FDA action level for two consecutive samplings, there

would be no need to continue monitoring DDT in catfish from Weekly Pond.

If fish from Weekly Pond exceed the FDA action levels, then W..eekly Pond

should he closed to recreational fishing.

It should be noted that Weekly Pond is in a limited access area where

fishing is controlled by permits issued by the USAF. Fishing in Weekly

Pond is presently prohibited due to restocking of the pond (Hartman and

Postroznv, 1984).

Other options for future actions at Landfill D-I are in the category of

best management practices for closed landfills. These are discussed in

Section 5.3.

5.1.2 Landfill D-3

TOX results were positive at Wells D-3A through D-3C and surface water

Station D-3F in November and at Wells D-3B and D-3D and stirface water

Stations D-3E and D-3F in February. However, no analyses for specific

lOFood and Drug Administration. 1981. Action Level for Poisonotis or

Deleterious Substances in Human Food and Animal Feed. Wash inton
D.C. 13 pp.
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halogenated organic compounds were performed on samples from Landfill D-3

since the Phase I report (Christopher et al., 1981) found no evidence

that such material had been disposed of at this site. The nature of this

apparent organohalide contamination could be further investigated by

analyzing groundwater and surface water samples from this site for the

specific organohalides that have been used at Eglin AFB. These include

halogenated solvents (included in purgeable organic analyses);

chlorinated insecticides; herbicides (2,4-D, 2,4,5-T, a,,d Silvex); PCBs;

and chlorinated phenolics (included in the phenolics screening test). If

the results of these analyses indicate organohalide contamination at

concentrations that exceed regulatory standards (FAC 17-3 and FAC 17-22),

continue monitoring on a semiannual basis. If chlorinated insecticides

or PCBs are detected in surface water samples, monitoring should be

extended to include edible fish species in Jack Lake. Fishing in Jack

Lake is controlled by USAF permit. Analyses of fish flesh should be

evaluated bv reference to FDA action levels (FDA, 1981).

Other options for future actions at Landfill D-3 are discussed in

* Section 5.3.

5.1.3 Landfill D-7

Phenolics concentrations in the November samples from surface water

Stations D-7B (3 ug/l) and D-7C (5 ug/l) may have exceeded Florida

surface water standards (1 ug/). There is an element of doubt since the

Florida standards are for specific phenolic compounds (see Section .4.1),

but the screening test for phenolics used in this study does not identify

specific phenolic compounds. The November sample from Station D-7C

(3 ug/l) also exceeded the Florida surface water standard for DDT

(0.001 ti_/). However, samples collected in the winter rainy season

(February) contained no detectabLe DDT or phenolics. Semiannua I

monitoring of surface water and sediments for DDT and phenolics wou,1

detrmine if the results of this study detectod a seasonal variation.

Thie pond at the base of Landfill D-7 is in an area that is closed to

fishinl,,; however, if DDT is again detected in the snirfact, water,
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mon C or In~ gr ) UDT sh oul I > b- expaiiood to inc luuoe cat f isn. If t-t al 11

res dues in cat t Isn t I I ILt s nou u10 x eedi ctie Fuk iac t i on I ev.'i r a Jpm

FoUi i Ib ) , the unnaviedPc pond A tne base of Lano i I L-7 snou 10 r-m i r,

c I s eu to recreat Lonal f istilng.

Low concentrat ious ( 'race to a u- /1) of ,,- were p r'fs t'n t I I sai'l.

rola sair frace wa t er b tat i on L)-7C in Do Lti .overtie r ana r e Drua ry a na ora

3 t atcIon D-T i n Fe Dr ua ry, anui are probab ly ini iCati Ve or Line wiuespreoj~i

use of thnis iieraricire. The presence or ,,al inuicates tndit

2,37 a-TDOmay also be present since 2,, ~T~jis a cont amin 1ant

prouuceu dur Ing one ot two proces ses used to produce ),,-i ( ia.rri1son

et al., 1971) and Young et al., 1976). Young e t al1. ( i o70) reportreu tna t

tile we i iited men d-i -oncenrtratilon ofr ,3 ,7 6-TLUU in a )u:aDu mixture ot

4, and ,4-D ( a w Ide ly us ed nierb ic ide to rmulIa t ion ) was 1 .9 C p pm; tn

r a n e Or I,,,otu in tne mixture varic from U.u2 ppun to +i ppt.

Uien Ltie ilnove we i gitpu uiean concentration of 2,3,1, o-TCDLo in amutvr

Containing a U percent 2,,-,one may expect tme mean ratio of

2, , 7,o-CUUco 21,4,5-T to De approximiately -+ppm.

If this relation were vaLia tor surtace waters in the vicinity o':

Stat ion -C the maLxiimum-. Ipronable concent rat ion or ,,, Tb

alssociated w i tn the i'eoruarv sample (a lag!I z ~ -)wo1u )e

app)roxiiatoly 1.2 X 1U-a ug! I. It tile non1-/JUantiu iable trace tf

'2, 4, J - f dete ct ed in Novenib e r wer e as s umed to be ap p) rox Iili ti e Ilv Iu;l,

c 011ceIt ra L i on1 o f 2 7 , -IC U woL Id De a 1)1)ro x i mateV 4 X bU u/.

rK i(: [V4 as rt-c e iit y- is su ed( watet2r quiaIi tyv c rite0ria tcir ,a -,oiuoo L

wli cii -ire, j "nol-rogkiiiatory, sc i ct t ic assieltOt its Ico)locic I

tt t c ts . " itlman heiatti criteria tor A/-wowere h515,0 L1jO. 1

ioit Ir, -si I)I, .I uslI Ipj 101 tion r- . Iv r se I hei I tuIi tft t anid r,, pr, it

)1C 'I I e lltr t i )IlS eSt ilii11,e t O L Cilis I I S a SP C bi l t II'd I O)t IlIk"F : I t . II ~aI~
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r Isk~ iLiek Cr itr I J 'Ire Dasedu On all assumpt: Ion that Ii toLt i Me I [t Kc O)t

ttit- poI IlntI ait CLt, tr,)F t WO Scarces : , [ ) (Ir inkin an16i ave ragt at

-i iterS atI watL-r per day , and k2) ingest i ng an avera, e L) r. a [;is 0at

t 1 SIn Pe r a V ine nuiandl nea Itn cr iter ion tor 2 , ., 7 ,-laUwn, ic ii znr-A rio,

P SL i 1 iLe d w il c a u se Li i tot iine inic:r emen talI cantcet-r ri sk o I LD 1o ne CaSe

in at mti i Li o n) trolm tne consulipt ion ot water ont.' is .2x 10 / ugI

tnte c r Ite r ion tar consumpt ion of aquat ic organisais only at t.act same risk

teve iis i ., x I u-0 agI I . Since triese carrcentrat ions are one to citnre

ordlers )r anta Lower than the potential concentrat ions 0.,

~,o~~o-cuocalculated acove, there is a potential. tnat tnie criteria ma.'1

o exceouei in the surfrace waters at the base ofi Lanuri ID -".

A canservat ive approach to environm.-ental neal tn issues sug.'ests tnat a

sec ina o pt ionl tar audit ionaL mionitoring at Lanati IL L)-7 would be to

a.x'ae saimp les ori siirrace water and sediment tram btat ions u- In tnronvn-t

0;OL tar 3 ~ o on two occasionis separated DV I, montns. ne

peetana Lvt ical detect ion imit for z , j, ~iLl is -ippraxinioltemw I.

U- Lg ( 1riPA, I 9b,) Since th is detect iou limit is above the tl,

water Auai i tv cr iteri a WL~r luman nealtn and is close to time hi 'tier

patent i a I canceiit rat ion ca Ici Iat t tar Sur tace waters auij ace nt to

LO nd tI I [D- 7 ana Vyses tar 2 , j , 7 6-l.ul) should be supplement eo :

a na 1 1,vs tor , ,-i t ii lower aetect jinl limTiIt. ~il 'ses tor -

inl tis Ittidv were pert tanned 1y hin ga per formance Li qu ia chrarnarograpni

iit'LC) with a detection limit or t ug I)U/L. A Lower detect ion imtit i Ln x

I U- I] L ) m;aV De at tai IliedI Lv us ing gas c o i na t or a p i c h

teii t ot a ISdt all increaseoi cost over HPL(.. IUn usI ig :a - I' iS tar

L- , ), -T a t a d tc tio mIII i at I' o ' x I U2- ug l an" a ssirili1mo a mi'ean

Collth,ii1ilt ion le-vel at -', .3, 7, 6-flb,) at -4 ppm in - , ,-T onle coa Ok, I n11

t Ltact , e-xtend the dett.ct ,Iant IiI it tar 2, 3,7 ,o1iOto) a'itU

0a 11 i Wi; I ench is 1,ssn t Li i [ Iv the Li,\ water qu.1 ItLy cni I bri1an1

wa ter,. Illie list- )t , -4 1,- , I i 1 siiira-kit tonI 2, ,I Ul;Oo pra L t1ile

onILy teciinie ii lv .ii IanIL [a CIWm to et i,11ate thk- im~teail1 :OnCeilti-li~loll



ot -, ; ,-Dj I t the extcrevI" low IlevelIs c i t ed in[ t ne E P"- wa t r

qud It' Lc:r 1t er Ia.

Ada 1t i nal I ptin I icSLr tutUre work at Lar-oit i I I D-7 fall1 into tthe categorv

of t jest l-iianja-erent pra-ct ices w .hien are discussed in Section D.5

5.1.4 Landfill L)-26

In Dotn NoveM(Der and tebruary samplI igs, ioX" results Wert- pus it ive in a!i

ctiree downbrauient wells; nowever, in no instance cdiu tne SUi~i Or tie

s-pec ific nalog -'nateu organics analyses lorganochlori ne insect icides,

t'CLjs, ierDLiieS, purgeable org;anics, anci prienolics) equal tne concentra-

tion of lOX'. This implies that otner organohalicies are responsible for

ToX dietecteci at this site. A reasonable next step in trvyig to Ident iv'

orgaiiaiiaLicit cuntamination at this site would oe to analy.ze 6rounawater

samp los tronm La'nd ti I v)-ZIt for organional I ides in the base/ neut ral

extractaLeI, organics section of the priority pollutant list (lable

Lt Ctue results ot tue 'base/neutral" analyses CIO nOL satisty thre lox" mass

n laince Pequation[, then either tne TOA results reprtesent a hi gn diegree ot

contIamination train rare or 6 anionalIidies or trie 10,A analysis is an,

unrellabLe indicator of organiohaliue contamination of envi ronmentalI

samp Les.

Asecond opt I il nor cont i nued nion 1 tor in rlat Land I 1 1 b)-2u wou lo1 be

ana I.'s is of groundwater tram WeIL D-2or , the up 6 rauiient welIl tar

' ), / -'CL)U aim -, J-1 at the 10nove-mnent ioeLid detec t i on in-,its. Ti

is Ubised upon the presence ot 2, -+, - f i n ho-tin sanip Les c01 Ilecteu trOi! L11i IS

well I. 6v to L Lwwing tthe Log ic deve lopedi i n the precei ng sec t ion,

potecilt i d coiroentrat i0[1 Ot Z )J -, 7 ),o-rtuuu imay tne ca Lco latoci as X

1U- thg I idl X~ I (-r ug/ I DaISod Mn T,~,- colictitit rat Ions tui.1

ano .i Ltrict,, re~spect i volyv. he potent adl :oiicoit r:it Ions ire iitc

ili thle EL', criteorion (2.4, x kI- q;/ 1) for colsulipi. Ien 4t waterF

Li (l~ia.:,t, rocuii zou0 that huacnat tor Inl soi Is trlhm; to) maid00 ut!!r

-' J , 1 11L I. , a / o-iu-L) im ri Oll o. a1. , I'i ; cia', 1Oi111; ic n/ t it.
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I )71) ,'j~arent t ncause ot Ltiis, tiit h- water (joal iCY Crlcz~ria

do0CUnttt 1901) bo.. tteS tnlit ledCllin6 ; ot I aTu ntj 6runc~l(-

water tielr I I K e Ily ; howeve r, tune oocument cit eo [10 SUDStarit tat In,

diata. ou ri1n- tn is study, a searcni Ot -,7 sc lent it ic and ttectnicali -;ati

-S .ielaea no Citations in Aiicn the potentijal presenice ot

4,-),/,o-iljo in groutidwater was investigatea.

InI adait ion to :ontinued -monitoring, other options tar future act ion alt

Lanutill. 1)-Z are uiscussea in Section ).J.

5.2 OPTIONS FOR SITES NOT REQUIRING ADDITIONAL MONITORING

5.2.1 Landfill D-2

Analytical results in this study uia net indicate levels at contamination

that would require cont inueui monitoring. F uture actions, ot tier thian

mlonitoring, are aiscussed in Section :)..

5.2.2 EOLJ Training Range (Site Di-41)

,tltnou-tt TUX was detected consistently in 1 ells b- ki anu u-'.Wu, it is

unLirxelv tniat tois site represents a signi ticant environmiental hazarc.

,,o purgeable organic compounds were -ecec, ana ptienolics were detected

in Novemoer out not Feoruary in downgradient ".el Is LD-'4ib anu o--.lD. T he

use Of a'ite U-41 as an r~UL training rangie makes otnler orbanotlaliwes

improuatble candidates tor analysIs. Thereiore, there is no clear reason-

to continue morlitorin8 bitte U-41 .

Section :)..3 discusses [tttre' nnIoii1,1(itorit'1 Options ior thiis si te.

5.2.3 Landfill D-40

I he diata ,ive no consistent mIIIcat ion ot cootLamii nat ion at to is site

Althtingi TO.,. was detected in 6rounldwater troth all1 wet IS in icurnary,17-

these values were at or sI ig4it ly above the detect ion liit. Tu.a da.ta in'

tue- earl tier set ot samiples were, either at or be low Lte uutect ion Ii11

1Nas'te SOtVlvts wer, Liet uti,' oi>'anohalidies reportedly at spo)Scd OL at torl-

SIte Wiristopitor et , IVOI; however, Lt.e purg;eatn le organ icS Stci
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data were all below the detection limit. Consequentlv, there is no clear

reason to continue monitoring of this site.

Other options for future actions at this site are discussed in

Section 5.3.

5.3 MANAGEMENT PRACTICES

The state of Florida has published closure and maintenance requirements

for all land disposal sites in FAC 17-7.07. These requirements are:

"(1) Access to the site shall be restricted by an
effective barrier designed to prevent unauthorized
entry into the landfill site.

(2) Information signs shall be placed at the entrance
to the site and on roads leading to the site stating
that it is closed, the penalty for dumping at the
site, the location and hours of operdLion of the
alternate approved site and the name of the operating
agency.

(3) A responsible person shall be assigned to supervise
the closing procedures on a full time basis during

the closing operations.
(4) Two (2) feet of final cover material is required

before final closing of the site. The cover material
shall be compacted in six (6) inch layers with the
final six (6) inches loosely compacted to promote
plant growth. The sides of all completed landfills
shall have a slope not steeper than one (1) foot
vertical to three (3) feet horizontal to minimize

erosion. (5) Upon completion, the closed site shall
be seeded or planted with grass or suitable cover
vegetation.

(6) Upon completion, the closed site shall be properly
maintained. This includes erosion control,
maintenance of grass cover, prevention of ponding and
prevention of deposited waste from becoming a hazard
or nuisance until the site is stabilized.

(7) Continued monitoring of the potential polluting sites
is required. This will include collection and
treatment of leachates until the site is stabilized.

(8) Upon completion the closed site must be publicly
recorded in the county property recording office.

(9) The requirements in Section 17-7.07(1), (2), (3),

(4), (5), and (8) shall be completed within one year
of the closing of the site to incomine waste."
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Since all of the Phase lib study sites at Eglin AFB have been closed to

incominz wastes since the dates indicated in Table t, the provisions of

FAC 17-7.07 may not legally apply to those sites, but these regulations

indicate the "current" best management practices applicable to closed

land disposal sites in the state of Florida. Items (M) through

(5) pertain to the actual process of closing a land disposal site.

Item (6) describes required maintenance actions, and Item (7) describes

the requirement for continued monitoring of potential polluting sites.

The need for continued monitoring for the present study is addressed in

Sections 5.1 and 5.2. As an adjunct to Item (8), it would be appropriate

for Eglin AFB to note the location of its former land disposal sites on

the nase master plan.

Well field development considerations are not included in FAC 17-7.07;

however, the USAF and local government should consider all landfills as

limiting factors in selecting locations of future well fields,

particularly those which draw water from the sand and gravel aquifer.

Although there are no present large-scale withdrawals from the sand and

gravel aquifer in the study area, Barr et al. (1981) foresee a possible

need for the Fort Walton Beach area to develop a supplemental supplv if

water from the sand and gravel aquifer when pumpage from the Fl kridan

Aquiifer exceeds recharge in southern Okaloosa County.

5-
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b.U RECUMMENDATIONS

The best management pract ices described in Section J.) apply to diL ot

the " hase Ii stuav sites. N. recommends that Eg.Lin F[F tollow toe oest

management practices of FAC 17-7.07. Certain sites w' r

corrective measures to meet the stanoarus in tAC t/-i.u/; tnese

measures are aiscussed in the tollowing sections.

b.I EGLIN MAIN

6.1.1 Landfill D-1

I. Sample catfish from WeeKly Pono on a semiannual basis as

described in oection j.1.t, ana analyze compositec fillets ror

total DDT residues. If total DuT residues exceed the FDA action

level of ) ppm, close WeeKly Pond to recreational fisning. If

total uuT residues are less than 5 ppm for two semiannual

analyses, discontinue sampling.

b.1.2 Landfill D-2

1. i)ata for this site do not indicate tiat it poses a threat to

h1unman health or the environinent; tnereitorp, no further

monitoring is required.

b.1.3 Landfill D-3

I . tintest igate the nature or apparent organonal ide contaminiat ion at

this site by analyzing samples of groundwater and surtace water

on a semiaiinnual basis tor VolatiLe organic halocarbons

cnorinateaLi insecticides, herDicides , PCbs, anu chlIrinated

piheno Iics. If regulatory stanuards iF'C 17-3 and FAC I -27) tor

specitic organoha ides are exceeded, continue ioni toring On. ,i

semi annual as is. It cii oriuatd insecticidJes or PULos are

detecLed in sirtact water samples, analyze Lisii t l.esii ir.(:l jacI

LaKo r thes- COlWI)OUlIS and compare atil [ ica L rsults" La

action lev, iji (rV, V9l0 1
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2. Remove and properly dispose of the small quantity of matrial

that has been dumped at this site since closure. Post signs

prohibiting future dumping at the site as described in

FAC 17-7.07(2) (Section 5.3).

6.1.4 Landfill D-7

1. Conduct semiannual monitoring of surface waters and sediments

for DDT and phenolics. If DDT is present, analyze samples of

catfish flesh for DOT. If catfish from the unnamed pond at the

base of Landfill D-7 exceed the FDA action level for DDT, close

the pond to fishing.

2. Conduct semiannual monitoring of surface waters and sediments

for 2,3,7,8-TCDD and 2,4,5-T as discussed in Section 5.1.3. If

results of two sets of analyses are negative, discontinue

samp ling.

3. Improve maintenance of Landfill D-7 by controlling erosion of

the landfill margin and mowing the vegetation to halt the

old-field succession presently in progress. Erosion control may

require preliminary engineering analysis since the landfill

margin is a cliff approximately 60 feet high.

6.2 HURLBURT FIELD

6.2.1 Landfill D-26

1. Sample all downgradient wells and analyze for organohalides in

the base/neutral extractable o-ganics section of the priority

pollutant list plus TOX on a semiannual basis. If results of

two sets of analyses are negative, discontinue sampling.

{. Analyze samples from the upgradient well for 2,3,7,8-TCDD and

2,4,5-T on a semiannual basis. If results of two sets of

analyses are negative, discontinue sampling.

3. Remove and properly dispose of the small quantity of matorial

that has been dumped at this site since closure. Post signs

prohibiting fut ure dumping at the site as described in

FAC 17-7.07(2) (Section 5.3).

4. Take steps to Control erosion at the downgraclient marlin of

Landfill 0-26. Maintain the vegetative cover by mowing t, halt

the old-field succession in progress.



6.2.2 EOD Training Range (Site D-41)

1. Data for Site D-41 do not indicate that this site poses a

significant threat to human iealth or the environment;

therefore, no further monitoring is recommended.

2. The cover at this site is considered inadequate since chunks of

napalm are evident on the Land surface. Install an additional

2 feet of cover material and establish a suitable vegotative

cover material as described in FAC 17-7.07(4) and (5)

(Section 5.3).

6.3 SANTA ROSA ISLAND

6.3.1 Landfill D-40

1. Data for this site do not indicate that it poses a sig-nificant

threat to human health or the environment; therefore, no further

monitoring is recommended.

6.4 ALL SITES

Any fittire siting of potable water wells in the area should be done with

full knowledge and consideration of the potential hazard that any

abandoned landfill poses to such installations.
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Table 2. Schedule of Samples for Eglin AFB, November 1982 and Februarv 1983

Organo-
chlorine

Oil & Pesticides/ Purgeable
Station GWCI* Metalst Phenolics Grease PCBs Herbicides** Organics

D-IA G G G G G G G
D-IB G G G G G G G
D-IC G G G G G G G
D-ID G G G G G G G
D-IG L L L L L L L
D-IE S S S S,Sd S,Sd S,Sd S
D-IF S S S S,Sd S,Sd S,Sd S
D-2A G G G G G G G
D-2B G G G G G G
D-2C G G G G G G
D-2D G G G G C G
D-2E S S S S,Sd S,Sd Sd S
D-3A G G
D-3B G G
D-3C G G
D-3D G G
D-3E S S,Sd
D-3F S S,Sd
fD-7A G G G G G G
fD-7B S S S S S S
D-7C S S S S S S
D-7D S S S S S S
D-3B S S S S S S
D-3C S S S S S S
D-3D S S S S S S
D-26A G G G G G G
D-26B G G G G G G
D-26C G G G C G G
D-26D C C G G G G
D-26E S S S,Sd S,Sd S ,Sd S
D-40A G G C G
D-40B G G G G
D-40C G G G G
D-40D G G G G
D-41A G G G G
D-41B G G G C
D-4 IC G G C G
D-41D G G G G
D-41E S, Sd S,Sd S,Sd S ,Sd

*GWCI pH{, specific condctance, TOC, and TOX.

tMetals = As, Cd, Cr, Co, PI, l1, Ni, Ag, Zn.
**Ilerbicides = 2,4-D; 2,4,5-'; Silvex.

G = groundwate r sample.
L = leachate sample.
S = surface water sample.

Sd = sediment sample.
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Table 4. Results of Analyses of Samples Collected in the Vicinity of Landfill D-1,

NoveHber 1982

Groundwater Surface Water Leachate Sed inent

Parxm1t er A B C D E F G E 

pH 5.8 5.9 5.5 5.5 6.3 6.2 5.9 NA NA

Specific conductace 302 191 348 59 137 125 335 NA NA

(umhos/c )

TrC (rrg/1 ) 88 344 89 235 <1 2 17 NA NA

TOX (m C1-/) 0.27 0.11 0.14 <0.05 <0.05 <0.05 0.08 NA NA

oil and grease (m/) 6 <5 18 <5 <5 <5 10 <200t <200t

PhenoLics (u2/1) 56 <1 12 5 <1 <1 7 NA NA

.Arsenic (ug/1) 18 317 45 153 <10 <10 <10 NA NA

Cadhium (1,g/1) <1 1 2 2 7 <1 I NA NA

ChrcriumI (utg/) <10 93 40 94 <10 <10 <10 N A NA

Cobalt (ug/h) <10 19 14 29 <10 <10 <10 NA NA

Lead (uz/l) 34 82 <25 57 <25 <25 <25 LA VA

.kercur, (ug/) <2 <2 <2 <2 <2 <2 <2 NA NA

Nickel (u;/I) <10 27 <10 45 <10 <10 <10 NA NA

Silver (ug/1) <1 <1 <1 <1 <1 <1 <1 NA NA

Zinc (rr2/1) 0.02 0.06 0.05 0.05 0.04 0.03 0.04 NA NA

Organochlorine N DWYI" ND ND ND ND ND NO ND

pesticides (ug/l)

ND(1g/) N ND ND ND ND ND ND ND ND

2,4-D (uz/l) <3 <3 <3 <3 <3 <3 <3 NI) ND

2,4,5-T (ug/t) <3 <3 <3 <3 <3 <3 <3 ND ND

Si lvex (t,/1I) <3 <3 <3 <3 <3 <3 <3 m ND

Pur;, ,,able ,rg cs <It) <10 <10 <10 <10 1) 0 XA , NA

NVFTES: NA = not analyzed.

N) = none detect,'d.

* e Tu-)1,, 18 for ;pecific pir.ri'tors ;nd cofc,,ntrit -C f- , .

toi I mnsd 'raso vailios for ;Nl irtuits aro in /g frN' kiht.
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Tabie 5. Results of Analyses of Samples Collected in the Vicinity of Landfill D-l,
Februarv 19830

Groundwater Surface Water Leachate Sedirment

Parneter A B C D E F G E F

pH 4.6 5.8 5.5 5.5 5.2 5.9 6.0 NA NA

Specific conductance 135 173 280 61 135 135 422 NA NA
(Lm±os/c-m)

(mg/l)* 22 22 22 t6 25 9 27 NA NA

TOX (irg Cl-/I) 0.05 0.05 0.18 0.05 <0.05 <0.05 <0.05 NA

Oil and grease (ng/I) 5 <5 <5 <5 <5 <5 7 490t 2740*

Phenolics (ug/I) <1 <1 4 <1 <1 <1 6 NA NA

Arsenic (gll/) <2 <2 <2 <2 <2 <2 <2 NA NA

Cadmiun (ug/I) 0.9 <0.2 <0.2 0.3 1.0 0.2 <0.2 NA NA

Chromiun (up/l) <2 <2 <2 <2 <2 <2 <2 NA NA

Cobalt (ug/i) <5 <5 <5 <5 <5 <5 <5 NA NA

Lead (ui/I) <5 <5 <5 <5 8 <5 <5 NA N

Mercury (ug/I) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 NA NA

Nickel (uz/) <2 <2 <2 <2 <2 <2 <2 NA NA

Silver (/1) <0.5 0.6 <0.5 <0.5 <0.5 <0.5 <0.5 NA NA

Zinc (r /l) 0.02 0.02 0.02 0.01 0.02 0.02 0.02 NA NA

Organochiorine ND DO1"
k
*  ND ND ND ND IND ND

pesticides (u2/1)

PCBs 612/I) ND ND ND ND IND ND IN ND ND

2,4-D (ig/I) <3 Trace Trace <3 <3 <3 <3 ND ND

2,4,5-T (ug/1) <3 <3 <3 <3 <3 <3 <3 ND ND

Silvex (ug/I) <3 <3 <3 Trace <3 <3 <3 N ND

Purceable orgclnics* <10 <10 <10 <10 <10 <10 <10 NA NA
(ug/l)

I'lKS: NA = not analyzed.

ND = none detected.
Tr:ico = peak detcted, but less than stated detection I mit.
All ,'ttals values for February sanulin2 trip are for the dissolved (,.. tin) fraLt in.

*l1 d in' t iffTV was exctedkd.

.--'e,,, Table IS For sp ci par~vrnters ind concentratisis found.
tmil Iu n.ose vhilues for ;#-dtirL,,its are in rw/kw dry weight.
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Table 6. Results of Analyses of Samples Collected in the Vicinity of Landfill D-2,

Novtrter 1982

Groundwater Surface Water Sediment

Parmeter A B C D E E

pH 4.9 5.4 6.0 5.7 5.8 NA

Specific conductance 27 168 137 31 53 NA

(uIros/=n)

TOG (rig/l) 151 179 31 19 18 NA

TOX (gig Cl-/I) <0.05 <0.05 0.06 0.09 <0.05 NA

Oil and grease (rig/I) <5 5 <5 <5 8 <200+

Phenolics (ug/1) <1 4 <1 <1 11 NA

Arsenic (uw/I) 111 225 <10 <10 <10 NA

Cadmiun (ug/l) 2 1 2 1 16 NA

Chromi m (ig/l) 64 90 29 <10 <10 NA

Cobalt (u/) 25 60 <10 <10 <10 NA

Lead (ugh) <25 25 <25 <25 42 NA

Aercury (u/I) <2 <2 <2 <2 <2 NA

Nickel (uig1) 55 71 28 <10 33 NA

Silver (ug/1) <1 <1 <1 <1 <1 NA

Zinc (rW/i) 0.08 0.08 0.05 0.03 0.10 NA

Oranoh clor ine ND D ND ND DrYT'- D1Pk

pesticides (u)

PC ,(ulgl) ND ND ND ND ND ND

2,4-D (,tg/h) <3 <3 <3 <3 <3 ,D

2,4,5-T (g/t) <3 <3 <3 <3 <3 .ND

Silvex (ug/[) <3 <3 <3 <3 Trace ND

lrgeab le or ;,icn; <t1o <10 <10 <10 <10 NA

'1111S: NA = not an'i I v d.

ND = none ,ot'ctr.

Tra.cc = peak ,tocted, b it loss than statod detect ion Ii nit

'r.o Table IS for sic i r. ters nd I S (ind

toil and ),rease vah ios for sod iintis aro in m!./kg dry ,i t
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Table 7. Results of Analyses of Samples Collected in the Vicinity of Landfill D-2,
February 1983

Groundwater Surface Water Sediment

Paraeter A B C D E E

pH 5.3 5.3 5.5 5.5 5.8 NA

Specific conductance 35 105 139 27 48 NA

(uhos/an)

DOC (mg/l)* 12 12 15 15 17 NA

TOX (r-g CI-/I) <0.05 <0.05 <0.05 <0.05 <0.05 NA

Oil and grease (r/1) <5 <5 <5 <5 <5 <200t

Pnenolics (ug/l) <1 <1 <1 2 1 NA

Arsenic (ug/l) <2 <2 <2 <2 <2 ,N A

Cadmiun (ug/l) <0.2 0.5 <0.2 0.4 0.6 NA

(iromiun (tg/I) <2 <2 <2 <2 <2 N

Cobalt (ug/[) <5 <5 <5 <5 <5 NA

Lead (Lu/I) <5 <5 <5 <5 <5 NA

,$ercury (ug/I) <0.2 0.3 <0.2 <0.2 <0.2 NA

Nickel 64-/I) <2 <2 <2 <2 (2 NA

Silver (ug/l) 2.5 <0.5 0.6 <0.5 <0.5 'A

Zinc (rrF/I) <0.01 <0.01 0.02 <0.01 0.02 NA

Orgmaochiorine ND ND ND NID ND ND

pesticides (ug/I)

PCBs (ug/l) ND ND ND ND ND ND
2,4-D (ug/I) <3 <3 <3 <3 <3 ND

2,4,5-T (u'/I) <3 <3 <3 <3 <3 ,D

Silvex (,/I) <3 <3 <3 <3 <3 NI)

ir,,eabIo oraiucs3* <10 <10 <10 <10 <In NA

WMNS: A' = not ;Ia lv;,d.
DOC = dissolved total organic carNMI.
NI) = none detected.
AlH I ,tals va hues for Fehrarv su Iing trip ar, for the dissolved i(.L5 ,rn)
fraction.

*1lolding tinm was exceded.

tOil and grease values for sodiimints are in mr/kg dry wight.
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Table 8. Results of Analyses of Sariles Collected in the Vicinity of Landfill D-3,
Novti-e r 1982

Groundwater Surface Water Sediment
Parxreter A B C D E F E F

pH 4.6 5.6 5.6 5.6 5.5 6.0 NA NA

Specific conductance 63 1,144 35 702 115 284 NA NA
(lrtos/lcm)

TOC (rg/l) 14 157 302 658 5 19 NA NA

TOX (ng Cl-/I) 0.05 0.21 0.27 <0.05 <0.05 0.13 NA NA

Oil and grease (mg/l) 8 <5 <5 <5 5 <5 320-^' <2O'--

NTS: NA = not analyzed.

*Oil and grease values for sediments are in mg/k dry weight.

Table 9. Results of Analyses of Sarrples Collected in the Vicinity of Landfill D-3,
7ebruary 1983

Groundwater Surface Water Sedirrent
Parmeter A B C D E F E F

pH 5.5 5.8 5.5 5.8 5.5 5.8 NA NA

Specific conductance 61 797 23 718 168 303 NA NA

DOC(mg/1)* 12 21 20 19 18 15 NA N\

TOX (ar, Cl-/l) <0.05 0.13 <0.05 0.15 0.05 0.08 NA NA

Oil and grease (rag/l) <5 <5 <5 7 <5 <5 <200t <20ot

N1(FS: NA = not analyzed.

*qlding t iir, was ,xceeded.

tOi l and ,reIase values for sed i nts are in mg/kg dry might.
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0 Table MO. Results of Analyses of Samples Collected in the Vicinity of

Landfill D-7, November 1982

Groundwater Surface Water

Parameter A B C D

pH 5.7 6.1 6.4 6.4

Specific conductance 34 330 56 84

(umhos/cm)

TOC (mg/l) 86 8 7 6

TOX (mg CV-/l) <0.05 <0.05 <0.05 <0.05

Oil and grease (mg/l) <5 <5 <5 <5

Phenolics (ug/l) <1 3 5 <1

Organochlorine pesticides ND ND DDT* ND

(ug/l)

PCBs (ug/l) ND ND ND ND

2,4-D (ug/1) <3 <3 5 <3

2,4,5-T (ug/h) <3 <3 Trace <3

Silvex (ug/h) <3 <3 <3 <3

Purgeable organics <10 <10 <10 <10

(ug/l)

NOTES: ND = none detected.

Trace = peak detected, but less than stated detection limit.

*See Table 18 for specific parameters and concentrations found.

0
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Table 11. Results of Analyses of Samples Collected in the Vicinitv of
Landfill D-7, February 1983

Groundwater Surface Water

Parameter A B C D

pH 5.3 5.5 5.3 5.3

Specific conductance 32 386 66 64
(umhos/cm)

DOC (mg/l)* 12 23 14 14

TOX (mg CV-/I) <0.05 0.05 <0.05 <0.05

Oil and grease (mg/I) <5 <5 <5 <5

Phenolics (ug/l) I <1 <1 <1

Organochlorine pesticides ND ND ND ND
(ug / )

PCBs (!ig/1) ND ND ND ND

2,4-D (ug/l) <3 <3 <3 <3

2,4,5-T (uq/l) <3 Trace 3 <3

Silvex (ug/L) <3 <3 <3 <3

Purgeable organics* <10 <I0 <10 <10
(ug/i)

NOTES: ND = none detected.
Trace = peak detected, but less than stated detection limit.

*11olding time was exceeded.

0
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TabLe 12. Rseslt; of %vLvses ,of S mples Co)llected in the Vicinitv of Lindfill D-26,
& v, 4 r 1982

Groundwater Surface Water Sediment
Pararuter A B C D E F E

pi! 5.6 5.8 5.8 5.7 5.8 6.5 NA

Specific conductance 33 864 325 115 151 64 NA
(u~hos cm,)

TOC (mg/) 340 79 81 5,660 2 5 NA

TOX (rg C1-/l) <0.05 0.11 0.13 0.75 <0 25 <0.05 NA

Oil and !rense (m/l) <5 <5 <5 <5 <5 <5 <200

Phenolics (ug! l) <1 15 7 <1 2 <1 NA

Oranoch orine ND EA* ND N TD ND
pesti[cide- ,/)

PFs (u/L) ND NID ND ND ND ND ND

2,4-D (up/P <3 8 <3 <3 <3 <3 ND

2,4,5-T (un/') 6 <3 <3 (3 <3 3 ND

Sivex (u</l) (3 <3 <3 <3 <3 <3 ND

Purgeable ornanics <10 <10 <10 <1 <10 <10 NA

[Y'S : JA = not manlyzed.

ND = none detected.
FA = endrin aldchv le.

*,k e Table 18 for sIpcific par~ ~ters at- -oncetrations fiund.
tO1 I and gr,,-so vi lues for ,,_dinvnts are in ,ir,/14! dty micht
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Table 13. Results of Analyses of Sa.les G)Llected in the Vicinity of Landfill D-26,
Febniarv 1983

Groundwater Surface ater Sediment

Parizrter A B C D E F G E

pH 5.0 5.5 5.5 5.0 5.5 5.5 NA NA

Specific conductance 28 680 238 41 183 4 NA

(tuhos/cm)

D1C (m! /)* it 22 21 16 17 17 26

TOX (mg Ci-/1) <0.05 0.13 0.06 0.16 0.06 <0.05 NA "A

Oil and grease (m/I) <5 <5 <5 <5 <5 <5 ',5 4,200t

Phenolics (uz/t) <1 8 <1 <1 <1 <1 5 NA

Orgimochlorine ND ND ND ND ND ND ND ND
pesticides (u m/l)

PCBs (ug/l) ND ND NTD NO ND ND ND ND

2,4-D (t/1) <3 <3 <3 Trace <3 <3 <3 ND

2,4,5-T (u7/1) Trace <3 <3 <3 <3 <3 <3 ND

Silvex (ug!1) <3 <3 <3 <3 <3 <3 <3 ND

PurgeabLe )rgxlics* <10 <10 <10 <I0 <10 <10 <10 NA

b~il,,S: NA - not ana yzed.
T) = nonte detected.
Trace = peak detecte(, hut less than stated detection limit.

*lkjcling tinv was exceeded.

t0i L -ad irs,' values for sedimreqnts are in rw/k dry wiht.
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Table 14. Results of Analyses of Samples Collected in the Vicinity of
Landfill D-41, November 1982

Groundwater Surface rater

Parameter A B C D E

pit 4. 4.8 4.5 5.6 6.4

Specific conductance 36 74 79 181 50

(1urhos/cm)

TOC (m2!) 681 210 180 1,760

TOX (mg Cl-/l) <0.05 0.05 0.0q 0.13 <0.05

Oil and Rrease (mg/I) <5 <5 <5 <5 <5

Phenolics (ug'/l) <1 <1 6 7 2

PurieahLe organics (ug/) <10 <10 <10 <10 <10

Table 15. Results of Analyses of Samples CoLlected in the ' ic1nit v o

Landfill D-41, February 1t83

Groundwater SurfaLe r,,ater

P.a rameteor A B C D

pH 5.0 5.0 5.0 5.5 5.3

Spec i fi cOIdlic tanc, 4l 60 70 181 51

(imInos c F)

P " (in, /I) 0 11 26 21 5

1,()X (T. '(I th. Ic) 0 h 0.5

6I1  I and ,rep,; II I 7 8

tPtlw n ,,[ I I , ./ l ' t.1' 1

Pr 0,a , r 1 i1i (111'), " 0 l 10 1') 1,

*Holdinv LIW W ", w ,OxcoCt-'1.
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0
TabIe 16. Resutls of Analyses of Samples Collected in the Vicinity of

Landfill D-40, November 1982

Groundwat er

Parameter A B C D

pH 4.4 6.4 6.3 6.1

Specific conductance 59 87 132 290
(umhos/cm)

TOC (m/) 33 44 10 43

TOX (mg Cl-l) 0.05 <0.05 <0.05 0.05

Oil and grease (mg/I) 6 <5 6 <5

Phenolics (ug/1) <1 2 2 <1

Pirgeable organics (uP/1) <10 <1n <0 <10

Table 17. Results of Analyses of Samplec Collected in the Vi initv ot
Landfill D-40, February 1983

(;roundwater

Parameter A B C D

ph 5.o 5.0 5.3 5,.5

Speci fic tnodLictLance h7 6q 112 797
( imhs cm)

DOc (ri /1 ): 31 13 24 29

TOY ( nq C I-I) 0. 0. 0.09 1).07

1 i a1 .i d re s, e (mv./I 9 . 5

Phe inoli 1s (r / " j.1 o. 1I I

.'t11t [din, t ilme w.]'; Xc
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Table 18. Concentration of Specific Pesticides Found in Landfill

Samples

Location D- 1B D-1IB D-2E, Water D-2E, Sed. D- 7C D- 26B
Time Nov. Feb. Nov. Nov. Nov. Nov.

o,p DDE 1.3 0.06 0.57 9.8 0.L2 -

p,p DDE 0.40 0.20 <0.03 3.1 0.96 -

o,p DDD 0.04 0.03 <0.05 <0.71 0.18 -

o,p DDT <0.06 <0.03 <0.08 <1.2 0.13 -

p,p DDD 0.35 0.28 <0.06 2.5 1.1 -

p,p DDT 0.32 0.06 <0.10 <1 0.48 -

To~tal DDT-R 2.4 0.7 0.7 16 3.0o -

End rin

Aldehvdt!- - - --- - - 0.54

NOTE: All values in pph (ug/l or ug/kg).
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Table 19. Results of Aalyseb of Smyles Collected in July 1983 (Page 1 of 2)

Groundwater Surface Water Leachate

LANDFILL D-1 A B C D E F G

Spc ific conducteance 144 155 273 51 141 139 369

(ainos/cm)

DOC (rGig/) 34 53 90 43 41 34 70

Purgeaole organics (ug/1) 20 "c <19 Trace*- <10 <10 <10 .1-

Groun water Surface Water
LANDFILL D-2 A B C D E

Specific conductance 51 232 351 31 63

(Ulios/cm)

DX (rg/l) 48 71 42 34 46

Purgeabte organics (ug/1) <10 <10 <10 <10 <10

Groundwater Surface Water
LANDFIL D-3 A B C D E F

Specific conRuctance 54 724 29 8A 798 27u
( z,lhos /cm)

DOC (ng/l) 38 71 53 63 41 40

Groundwater Surface Water

LANDFILLD D-7 A B D

Specific C(trluct.inCe (tnis/cn) 31 138 55

tIX (mrg/1) 4o 6 )0

Purjgeab1b_ organ ics (ug/1) K () 11) K19
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Table 19. Results of Analyses of Sarples Collected in July 1963 (Page 2 of 2)

Groundwater Surface Water
LANDFIL D-26 A B C D E F

Specific coniduct.nce 27 84-+ 387 38 200 71
(uLihos/lm.n)

XC (119/I) 36 36 62 55 43 41

Purgeable organics (ug/I) <10 <10 <10 <10 <10 <10

Groundwater Surface Water
LANDFILL D-41 A B C D E

S ecific coraluctance 35 76 77 135 53

[)C (rg/l) 48 51 53 82 35

Pirgeable organics (ug/1) <10 <10 <10 <10 <10

Groundwater

Ui NDFIL. D-Q-0 A B

ci fic corductance (rrlztos/an) 72 54

tC (/1 )5b 45

ur ;eable organics (ug/l) <10 <10

:UYLS: Trace = peak detected, Nut s than stated detection limit.

*UiloruLonn 20 wg/1.

£ 'Uicin , r ,'tjvIle,' ari tricl ,ori-thylone ost iniited "it approxiuiitely 3 alit ( u /1,

n.sfect i vo y.
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Table 20. SLate of Florida Standards for Surface Water and Graindwater

Class G-1I Class III

PARAME TR Groundwater Standards Surface Water Standards

pH 6.5 min* 6-3.5*

Specific conductance (umhos/cm) - 500 max

Oil and grease (mg/I) - 5

Phenolics (ug! ) - it

Arsenic (u?/I) 50 50

Cadmium (ughl) 10 0.8-1. 2"*

Chromium (u,!l) 50 50

Lead (ug/1) 50 30

Mercurv (u,/I ) 2 0.2

Nickel (u/1) - 100

Silver (Cg/i) 50 0.07

Zinc (mg/I) 5.0 30

Or:yanochl,)rine pesticides 0.2-1ot + 0.001 (for DOT)

(ug/I)

2,4-D (ug/I) 100 -

Silvex (g/I) 10

Tr ihalomethanes (ug/l) 100

*Or natti ra l haOckground.

tFor certain specified phenolic compounds (17-3.061).
**Depends on water hardness.

ttDepends on compound.

Sourc.: Florida Aduiistr~tve Code Chapters 17-3 and 17-22.
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Table 2:-. EPA List ot 12'9 Priority Pollutants and the Relative
Frequency of these Materials in Industrial Wastewaters

(Page 1 of .4)

Percent Number of

ot Industrial

Sampiles* Cate-ories** Parameter

31 are purgeable organics

1.2 5 Acrolein

2.7 10 Acrylonitrile

29.1 25 Benzene

29.3 28 Toluene

16.7 24 Ethylbenzene

7.7 14 Garoon tetracnloride

5.0 10 Ghlorobenzene

ol 1 1,2-Dichloroetniane

10.2 25 1,1,1-Trichloroethane

1.4 [ ,1-uichloroetnane

7.7 17 1,1-Dichloroethylene

1.9 12 1,1,2-Trichioroethane

4.2 13 1,1,2,2-Tetrachiloroethare

U.4 2 Chioroethane

1.5 1 2-Chloroethyl vinyl ether

40.2 28 ChlIoroformi
2.15 1,2-Dichloropropane

1.0 5 1, 3-Dicn.loropropente

34.2 25 Methylene chloride

1.9 Methyl chiorioe

0.1 1Methyl bromide

1.9 12bromoforni
4.3 17 Dichlorobromomethane

b.o 11 Trichlorofluoromethano

u.3 4 Dichlorodifluoromiethane

2.5 [ 5 Ch Ioroa i Lromometha~ie

lo.,2 19 Tetrachloroethvlene

[u.5 21 Trichloroothvlene

o.2 2 Vinyl chloride

7 .7 16 t , 2-t rans-Dich I oroothy t le

U. 1 2 bis (Chloromethvl ) ether

+0n Iro 15ase/nout rai ext rac tabte or;,ani c Cpolnhs
I--uiclorobenizone

0 . U 91,j 0 n ohn.ei

0. 5 iexa1ci torntetnno

U. I nexach I ot )but 1a1 " eflku
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Fable 22. EPA List of 119 Priority Pollutants ana the Relative
Frequency of these Materials in Industrial Wastewaters
(Page 2 of 4)

Percenit Number of
of Industrial

samples' Categories** Parameter

1.1 7 hexachlorobenzene
1.0 6 1,2,4-Trichlorobenzene
U.-+ 3 bis (2-Chloroethoxv) methane

1U.6 18 Naphthalene
U.9 9 2-Chloronaphthalene
1.5 13 Isophorone
to 9 Nitrobenzene
1.1 3 2,4-Dinitrotoluene
1.5 9 2,6-Dinitrotoluene
0.04 1 4-Bromophenyl phenyi ether

41.9 29 bis (2-Ethyihexyl) phithalate
6.4 12 Di-n-octyl phthalate

5.8 15 Dimethyl phthalate

5.7 11Fluorene
7.-, 12 Fluoranthene
5.1 9 Chrysene

7614 Pyrene
10.6 16 Phenanthrene

Ant hracene
2.j 6 Benzo(aJanthracene
1.6 6 Benzo(b)fluoranthene
[.6 b benzo(kOfluoranthene
3.2 8 Benzo(a)pvrene

.64 lndenol1,2,3-c,u)pyrene
0.2 4 Dihenzo(a,h)anthrawoe
U. b 7 Benzo( g, h ,K)perylene

0. 1 2 4-ChlIorophenyl phenyl other
0 U 3,Y'-Uich lorobenzidin

0.2 4 Benz idine
1.1 4 bis(2-Cfloroothvi ) othor
0.16 7 1 , 2 -DiphenylhyvaA.ne
0. 1 1 Itixach lorocvc I pvnt ad icn
1.2 5 N-N it rosodiphenylainkti
4 .5 12 Act napit t v 1ene
4 .2 14 Acenaph~mt hene
M.A 13 Aityl botnzv I ph t ui to
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'Fable 22. EPA List of 129 Priority Pollutants and the Relative

Frequency of these Materials in Industrial Wastewaters
(Page 3 of 4)

PerceuL Number of

of Industrial

Samples* Categories** Parameter

0.1 1 N-Nitrosodimethylamine

U.1 2 N-Nitrosodi-n-propylamine

1.4 b bis(2-ChLoroisopropyL) ether

11 are acid extractable organic compounds
2o.1 25 Phenol

2.3 11 2-Nitrophenol

2.2 9 4-Nitrophenol

1.b 6 2,4-Dinitrophenol
1.1 o 4,6-Dinitro-o-cresol

6.9 18 Pentachlorophenol

1.9 6 p-Chloro-m-cresol

2.3 10 2-Chlorophenol

3.j 12 2,4-Dichlorophenol

4.o 12 2,4,b-Trichlorophenol

5.2 15 2,4-Dimethylphenol

2b are pesticides/PCBs

0.3 3 -Endosul fan

o.4 4 S -Endosu t fan

0.2 2 Endosulfan sulfatp

U.b 4 -bHC

o.8 6 -BHC

0.2 4 " -BHC

0 .5 3 S -B11C
0.5 5 Aldrin

0.1 3 Dieldrin
U0.4 1 4,4'-DDE

o.1 2 4,4'-DDD

0. 2 2 4,4'-DDT

U.2 3 Endrin

0.2 2 Endrin aldehVkle

0. 3 3 HePi)tachlor
0.1 1 liept~ich[or eIOxi,

0.2 4 Chlordajn

u.2 Toxaphen,

0.0 Arochlor 101t)
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Table . LPA List of 129 Priority Pollutants and the Relative

Frequency of these >'Iaterials in Industrial Wastewaters

(Page 4 of 4)

Perceit Number of

of Industrial

Samp ls* Categories* Parameter

o.5 I Aroclor 1221

0.9 2 Aroclor 1232

0.b 3 Aroclor 1242

U.b 2 Aroclor 1248

O. 3 Aroclor 1254

0.5 1 Aroclor 1260
--- -- 2,3,7,8-Tetrachlorodibenzo-

p-dioxin (TCDD)

13 are metals
16.1 20 Antimony

19.9 19 Arsenic

14.1 18 Beryllium

3u.7 25 Cadmium
53.7 28 Chromium

5 . 5 26 Copper

43.6 27 Lead

16.5 20 Mercury

34.7 27 Nickel

16.9 21 Selenium
22.9 25 Silver

19.2 19 Tha[lium
54.6 28 Zinc

Miscellaneous
33.4 19 Total cyanides

Not available Asbestos (fibrous)

Not avai Lablo Total phenols

Sourc,: NRDC Consent Agreement and Committee Print 95-31. 1977. Dat a

Relating to H.K. 3199 (Glean Water Act of 1977). Comiltit tee on

Public Works anmmd rransportation, 95tii Congress, 1st Sessio)n.

Governr.ont Printing Mftice.

-The jlicent of samplos represents tie I f tiies thmis couTmIjln,
was tound in aill simiplos in whicii it was .ini lvd "r ais a eutv the

totall as ot 31 ALIgns t 197h . NuTube rs of sampls ranged trom 2532 t,

,9 )b with the averag, being 217.

**A total of 32 indulstrial categories and subcategories were analvyzed

tor organics ald 2i tor motails as ot 31 August 197,b.
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LEGEND BASE MAPS FROM USGS 7.5 MINUTE QUAO."ANGLES

SOLIDWAST DISOSALSITEFORT WALTON BEACH, 1970 (PR 1976)
SOLI WATE ISPOAL ITEDESTIN, 1970 (PR 1976)

Ae- MONITORING WELL VALPARAISO, (PR 1976)

EL- SURt-CE WVATER/LEACHATE SAMPLE STATION NICEVILLE, 1970 (PR 19761

SCALE, STATUTE MILES

11/2 0 1 MILE

- . D-7 13

'3'

D C

I -.

0 B POND

.0 1 0 I . . /

C

too, A

D-2 F
* D-3

E ~E I

C C

1*' ~ *~**~ .~CHOCTA U/HA T101-;S BA Y

FIGI IRE 3. Study Areas and Sample Stations at Eglin Main, Eglin AFB. Florida, 1982 83
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LEGEND BASE MAP FROM USGS 7.5 MINUTE QUADRANGLE

MARY ESTHER, 1970 (PR 1976)

-- SOLID WASTE DISPOSAL SITE OR EQO RANGE

As-MONITOR WELL

E A--SURFACE WATER/LEACHATE SAMPLE STATION

SCALE, STATUTE MILES

1 1/2 0 1 MILE

EAST BA Y S;$VA VP

D-26 E N
BG E 8C

DteDF

A 0-41
A a

S~~~~ ANT

i

8 4 
-

.. . . . . . . .... .. .... '
.. . . . .. . . . .. ... .. .....- ,

D- O .- . , , 
--

"." • A: ,c : *

D C -GULF OF• ,OX

_g inAF, Flord, _982-8

D- 0 B8-4_" - "-'



L E GEN D BASE MAPS FROM USGS 7.5 MIN.uTE- QUADPANGLES1

SOLID VASTE DISPOSAL SITE FORT WVALTON BEACH. 1970 PR 1976)
DESTIN, 1970 1PR 19761

9.74*- GROUNOWVATER ELEVATION, ft msi VALPARAISO, PR 19;,6,
,NICEviL LE. 1970 (PR 1976,

SCALE, STATUTE MI LES

1 1 2 01 MILE

- . "3 v

A _____ D-1

- I 10.1395

9.4

*D -

I1 6 141

ALA8.7

8.06-

FIGURE 5. Groundwvater Elevations at Eqjlin Main, Eqlin AFB, November 1982
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LEG E i% DBASE MAPS FROM USGS 7 5 MINUTE OUADRA'4GLES

SOLI *VSTE ISPOAL STE ORT W'ALTON BEACH,. 1970 PH' 1976,
SOLI WATE ISPOAL ITEDESTIN. 1970 PR 1973s

9.74*- GROUNDWVATER ELEVATION. ft msi VALPARAISO, PR 19763,
-NICEVILLE, 1970 iPR 19761

SCALE, STATUTE MILES

1 1.2 (3 1 MILE

- ;o~

Ot

13 ~

-~ 7-

1 - fi

FF

~1.1

D -2 16.19 .13.04

/ 0

40,, 9.46 D-3 15
S 1 3 .3 29 65

849 - 11.56&

10.90-

(~3 >.--.<.Scc-o PO-

.6.1 ~ aticis t -CHOCTA /HThHEc A Y

FIGURE 6. Groundwater EeainatEglin Main, Eglin AFB, Florida, February 18
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LEGEND BASE MAPS FROM UISGS 7 5 MIINUTE QUADRANGLES

SOLIDV ASE DISOSALSITEFORT VVALTON BEACH, 1970 PR 1976,
SOLI ~'STE ISPSAL ITEDESTIN. 1970 (PR 197&

9.749- GROUNDWATER ELEVATION, ft msl VALPARAISO. (PR 1976
NICEVILLE. 1970 iPR 1976:

SCALE, STATUTE MILES

11 2 0 1 MILE

-D-

1" 10.40

' 1

T- --0-

44
At 

-96

D N

0 96
~ ' 1067

>D-2 1D83-

4W " - 096

7.84
12.93(

A .410.02

' 49 944

481C H 0~ C. HCTA 11h'4 TC'-i'E --7 S

FIGURE 7. Groundwater Elevations at Eglin Main, Eglin AFB, Florida. July 1983
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LEG E iD BASE MAP FROM1 USGS 7 5 MINUTE G1UADRAN.GLE

rn-OLID WVASTE DISPOSAL SITE OR EOD RANGE MR SHR 90P 96

9.74 *-GROUNDWJATER ELEVATION, ft msl

SCALE, STATUTE %1ILES

1 .20 1 MILE

EAST 3A YSWAM'P.4

D-26N
27.16 __ __ 31.85

30.939 26 .6

,n,* 26.5230.12

0 D -41
3.435.74 -

1.46

D-40- 1

GUL6L4 OF - -- V:

FIGURE 8. Groundwater Elevations at HurIbUrt Field and Santa Rosa Island,
Eglin AFB, November 1982
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LEGEND
Bass Maps From USGS 7.5 Minute Quadrangle

Mary Esther, 1970 (PR 1976).
SOLID WASTE DISPOSAL SITE

9.74* GROUNDWATER ELEVATION, FT MSL

SCALE, STATUTE MILES

1112 0 1 MILE

-EAST BAY SWAMP .-------

.- D-26 - -
3183287 12 '2791 - 32.23 

C -

30.68 - _---I

355S D -41

-~N .. .. ~ .

.4 A 7-

1.14

-- 3.97 A

~ "~'-S A ,T.A R 0:

GULF OF '.7-7X~ C N

F I GU R E 9. G roUndvva e r E Ietvait ion s a t Hujr Ib ur T F I e d a nd Sa nt a R osa I s a n cj
Eylin AFB, Flordja, February, 1983
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BASE MAP FROM USGS 7 5 MINUTE QUADRANGLE
LEGEND

MARY ESTHER, 1970 (PR 1976
-SOLID W'4ASTE DISPOSAL SITE OR EOD RANGE

9.7409-GROUNDWATER ELEVATION, ft msl

SCALE, STATUTE MILES

1 1.2 0 1 MILE

EASr 8A Y SWAMP "

27.56 D-26
--- 32.38

31.20 OMS0 26-73 322,9325~

D -41
35.02

.. ..- ... .
il - * i 

7 ,

---- " ' 4,*.: -. -- jj '7

'.- . ,, o2.83 .

............................................. ,."%... " .

... .

....... ~S A N " ' A " '

S,: .. , . - .

GULF OF ,V.EXICO

O FIGURE 10. Groundwater Elevations at Hurlburt Field and Santa Rosa Island,
Eglin -. B, Florida, July 1983
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APPENDIX a

FIELD METHODS

A-1.O WELL INSTALLATION

Each monitor well was constructed so that it had both an efficient

hydraulic connection to the surrounding water table aquifer and an

effective seal against the migration of surface waters into the borehole.

Special care was taken to protect against cross-contamination between

wells.

The following techniques and materials were used to accomplish these aims

(Figure A-i):

1. Hollow-stem augers (7 7/8 inches outside diameter) were used to

drill borehole to approximately 10 feet below the water table,

as noted during drilling. Representative lithologic samples

were collected by ASTM D-1586-b7 every 5 feet tar preparation of

the lithologic log (Appendix B).

2. A string of clean, threaded, flush-joint, 2-inch, schedule

40 polyvinyl chloride (PVC) well casing and 10-foot screen

(U.UOO-inch slot) was installed through the hollow-stem augers.

The top of the casing was approximately 12 to 18 inches above

ground level.

3. The augers were withdrawn allowing sand below the water table to

collapse around the screen, forming a native sand filter pack.

Additional sand was placed in the hole to bring the sand to

approximately 3 to 5 feet below land surface.

4. A I- to 2-foot seal of bentonite was placed on top of the sand.

At some wells, the hole collapsed to within 2 feet of the ground

surface when the augers were withdrawn. In these instances, the

bentonite seal was not installed.

5. The remainder of the annular space was filled with a sand-cemont

(2:1) grout.

6. A 5- foot - long, b-i nch , stee L prot ec t ive cas Ing was inst a I led

approximately 3 feet into the grout and equipped with , padlock.

A-1
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0

The aboveground portions of both the PVC casing and the

protective casing were vented.

7. Each well was developed by bailing at least five well volumes

following installation.

8. All down-hole tools were washed with potable water between holes

to prevent cross-contamination. All well casings and screens

were washed with potable water before installation.

9. Each person working at a well wore the following safety equip-

ment: hard hat, steel-toed rubber boots, elbow-length rubber

gloves, and disposable coveralls. Coveralls were changed at

least daily.

A-2.0 SAMPLE COLLECTION

A-2.1 GROUNDWATER SAMPLING

Groundwater sampling was performed November 9-12, 1982 and

February 12-15, 1983 and consisted of the following tasks:

1. Before sampling or purging the Eglin AFB monitoring wells, the

distance from the top of the 2-inch PVC well casino to the water

surface was measured.

2. WAR personnel routinely removed five well volumes from obser-

vation wells that could not be pumped to dryness before sam-

pling. Only one well (D-26D) at Eglin was found that could be

pumped to dryness. In that case, the well was pumped to dryness

and a sample was collected after it had recovered.

3. The WAR field team used a plastic "Guzzler" hand pump during the

November 1982 sampling and a gasoline powered (Honda WA-15) pump

during the Februarv 1983 trip. Both pumps performed satisfac-

torily; however the gasoline powered pump seemed to be more

effective i reioving sediment from the bottom of the well.

This was evidenced by an apparent decrease in the amount of

sediment collected by the bailer during the February 1983 trip.

During both sampling trips, a high density polypropylene tube

Swas used on the inlet side of the pump. Between wells this
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tubing was rinsed (both inside and outside) with deionized

water, and any remaining fine sediment was removed from the

tubing with a paper towel before a second rinsing. Pumping by

hand usually required between 5 to 10 minutes per well. To

prevent sample contamination (e.g., volatile organics and lead)

by gasoline fumes or engine exhaust, the gasoline tank was not

filled near wells or the van and any spillage was allowed to

evaporate before moving the pump. During use, the pump was

placed downwind from wells whenever there was wind.

4. Immediately prior to sample collection, three bailer volumes of

water were removed from the wells and discarded. This was

intended to minimize any collector artifacts on the sample even

though the bailers had been cleaned in the laboratory and were

suspended in the wells (capped) after the initial sampling

trip.

5. A "Field Sampling Sheet" was used to document in situ data

(i.e., pH, specific conductance, temperature, and depth of water

in well) and other pertinent information (i.e., time, date,

sample container numbers, comments, and/or observations).

6. The samples were preserved according to the instructions listed

in Table A-I, chilled, and transported to WAR's Gainesville,

Florida laboratory. Due to analytical problems experienced with

the first set of samples (from the November 1982 sampling), the

metals and organic carbon samples were filtered through

0.45 micron membrane filters before acidification.

Replicate samples were collected from some wells for quality control

purposes [i.e., field replicates and field spikes (see Appendix C)I.

The pH of samples preserved by acidification was checked using colori-

metric test strips to verify that an appropriate pH had been reached. A

portion of the sample was poured onto the test strip and at no time were

test strips placed inside the sample container.
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Table A-i. Preservation Mathods for Water and Soil or Bottom Sediment Samples Collected at

Eglin AFB, Florida

Parameter Phase Container Preservation

TOX Water 4 oz Amberglass Chill to 4°C; no headspace
Organochlorine Water I qt Glass Chill to 40C

insect icides
FIcBsI, I

Herbicides

Oil and grease HC1 to PH<2; Chill to 4-C
Phenols H3 P 4 to pH<2 ; I gm CuSO4 ; Chill to a 0 C
Heavy metals I Plastic Ih 3 to pH<

2 ; Chill to 40C
Organic carbon 2 oz Plastic H2 SO4 to pi<

2 ; Chill to 40C
Organochlorine Soil or Sediment I qt Glass Chill to 40C

insecticides

Herbicides

Oil and grease "

PCBs It t
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0 A-L.v SUKFALL WATEIt Ailw btDLMEN'I SAMPLING

Surtace water and Dottom sediment samples were collected trom

Landfills D-I, U-1, D-j, and D-1u, while at Landfill U-7 and Site U-41

surface waters were obtained, but not sediments. Water samples were

collected from standing water in retention ponds, depressions, ano oorrow

pits and flowin 5 water from seeps, creeks, ana ditcnes.

At all stations, the water depth was less than 3 feet. bamples were

collectea from just below the surface. As witn the groundwater samples,

ph, temperature, and specific conductance of surface waters were measured

in tne field at the time of sample collection. Bottom sediment samples

were collected with either a Petite Ponar dredge or the sample con-

tainer.

A-3.U AUFLtt. TEbTS

WAK performed single well aquifer tests at eight wells to determine

values of horizontal hydraulic conductivity representative ot the sur-

rounding soil. A "mini-rate" pumping test I was performed at seven of

the wells. At the other well Qu-41U), which was near the edge ot the

East Bay Swamp in soils of somewhat lower nydraulic conductivity, a

falling-head test 2 was used.

A-i. 1 "mILNI-t(ATL" PUMPINu TLST

" ini-rate" pumping tests at Eglin AFB were performed in the following

manne r:

I. Several measurements of the static water level were taken after

the suction hose ot the pump (monda W-K) was installed in the

well.

2. The pump was started, and frequent water level measurements were

taKen with an electric tape. Water levels were measured to tle

IStrausberg, s.I. 19K 2. Perme,;bilitv from "mitni-rate'" pumpinog tests.

uroundwater otonitoring i<eview. Vol 2. N'o 3. pp di-10.

2,av Ii Facilities L uginering COlmllan(. 1 902 . Soil ;Iecwirl/ics, De sign

Manual 7.1. Alxanaria, Virginia. pp 7.1-I. - 7.1-luo.
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0
nearest 1/8-inch (+0.01-foot). The time pumping started and the

times water level measurements were taken by stopwatch and

recorded to the nearest second.

3. Pumping rates were checked and recorded periodically.

4. After the water approached a stable level for the pumping rate,

the pump was turned off, and water level measurements were taken

during the recovery period.

Data from the mini-rate pumping test were reduced as follows:

1. The average pumping rate was calculated.

2. The time since pumping started, t (seconds), and the time since

pumping stopped, t' (seconds) were determined.

3. Drawdown or recovery were determined in feet.

4. The data were plotted on semi-log paper as: s (drawdown) vs t

(Figure A-2), s' (residual drawdown or recovery) vs t' (Figure

A-3), and s' vs t/t' (Figure A-4).

Hydraulic conductivity (K) was calculated by the equation:

K = 264 0/(As x b)

where: K = hydraulic conductivity (cm/sec),

Q = pumping rate (gal/min),

As = change in drawdown or recovery over one log cycle (ft), and

b = saturated thickness (ft).

Since the pumping rates were low (<10 gal/min), it was assumed that flow

to the well was horizontal. Given this assumption, it was possible to

ignore the effects of partial penetration and to take b as the thickness

of the aquifer opposite the well screen.

The values of hydraulic conductivity obtained by this method were on the

order of 6.00 x 10-2 cm/sec to 3.00 x 10-1 cm/sec which are in oo'd

agreement with the range of values for clean sand (10 -4 to

il- cm/sec) 3 .
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1.00 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

L Eglin AFB
1.10 -Well D-31D

Apr 12, 1983
Dr awdown
Pump Rate =7.94gpm

K =(264 Q)I(.is x b1.2 (264 x 7.94gpm)/(O.143 ft x 9.6ft) -

- = 7.21 x 10-2cm/sec
w 1.30 L

U-

1.40

1.50-

1.60-

1.70' 111 ~ 11

10 100 1,000 10,000

t (Timip,in seconds since pumping started)

FIGURE A-2. Example of Plot of Drawdown Versus Time SinlCe Puimpinq Started
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I I 1II 1 I1 I 111 I I I II1111 I I I11 I I 1 1[

Eglin AFB

Well D-3D

Apr 12, 1983
Recovery
vs t'

1.20 K = (264Q)I(As b)

= (264 x 7.94 gpm)/(0.145ft 9.6ft)
= 7.11 x 10"2 cm/sec

S 1.30
C
a-

o 1.40
U

1.50

1.60

, I II l l I Ii I IIl l II liii I I III i ll _ I I ] L

10 100 1,000 10,000

t' (Time, in Seconds Since Pump off)

0
FIGURE A -3. Example of Plot of Recovery (s') Versus Time Since Pumping Stopped (t')
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i IIl 1 i !I I I  I I I 1111 II I I I 1 l 11 I . ; i ,

Eglin AFB
Well D-3D
Apr 12, 1983

tRecovery
s' vs tit

1.20 _ K = (264 Q)/(As x b)

= (264 x 7.94 gpm)/(O.151ft x 9.6ft)
= 6.83 x 0 2 cm/sec

1.30 L

1.40U

1.50 0

1.60 1

I I t 1 I 1 1 I L , I I t 1 1 X l tl ! I ! T f 1

110 100 1,000

Wtt')

FIGURE A-4. Example of Plot of Recovery (s') Versus (Time Since Pumping Started)/'(Time Since
Pumping Stopped) (t/t')

0
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A 
3 . FALLLNG iLEAU TEST

WtR performed the falling head test at Eglin r B by:

1. uetermiaing the static water level by taking a series of

preliminary water level measurements;

2. Rapidly filling the well with water; and

J. Measuring the aecline in water levels as a function of time

until the water levels returneo to a static level.

Keduction of falling nead test data was as follows:

1. Determine the time since the test starteci for eacn water level

measurement, and

2. Calculate the difference (fit) between each water level

measurement and the static water level (ho).

[he data were plotted on semi-log paper as Ht/H o vs t (Figure A-5).

Tne straight line portion ot the plot is usea to determine hydraulic

conductivity from the equation:

K = [K2 In (L/R) In (HI/HZ)j/LZL(t-tl)J

wnere K = nydraulic conductivity (cni/sec),

R = inside diameter of the well casing (cm),

L = length ot the well screen (cm),

ti,t 2 = elapsed time (sec), and

Hl, 2  - (itt/ho) at t1  and t2 , respectively.

The value of hydraulic conductivity (2.4 , x tU- 4 cm/sec) ceterminea at

Well u-41U is within the range of values expected tor a silty sanu

(treeze ind Cherry, f ) 7 9 )-3

3 Fre e z, .A. and J.tA. ch erry. 19i9. uroundwater. Prent ico-ha L ,
Inc. rng.ewood C itts, N.J. p. ' .
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1.0 T --

Eglin AFB -

Well D-41D
Apr 6, 1983
Falling Head Test -

ER = 1in = 2.54cm -
L = 9.6ft =292.61cm

=" 0.1

I

0

i=

0.01 I I I I I

100 200 300 400 500 600 700

t (Time in Seconds)

9FIGURE A-5. Example of Plot of Falling Head Test Data
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SHEF 0 OF

Boring No.~-I Location Coordinates 4~~- 1 ?o . 7 0

HolIe S iz eJ5 SlIo t Z-±&N 3 ± 70 A.,47. g

Scr-ne.n Si ze I. i=r x l~z- Mati 'l fckI~a Y Filter Mate -rial s

Cas i n Size 773 i~- A M at' 1~ j > c Grout Type &N

Geolog i s t-\~,b r 1 r'. Protective Casinq SFT k ,-ZN -rgy

Date St art ;TC 7- 2Fi ni sh aC~3'2 Static Water Level 7. 1 S ~- r. - Q.

Contractor WJ/. /V-K %q.T1 m. Top of Well1 Elevation i=~4 '7 ML

D r i11e r-PA u L- Vr <2i - Drill Type___________

Depth SPT

Sketch (Feet) Sample Litholooy USGS (BL/FT)I

o - i L5P7- !5A41b C oo R.PE rt t',\aEb (' 7?O ) q T-2. S? 4

INj ?MF-R-CAL -

A A 'C~1~~-i

11~ A

A S A L4~-i.t As aE Z #
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SHEET £ OF I

Borinq No. 1Z)- J.3Location Coordinates /V' S.f'#3 1 &ti- 9 -
Hole SizeJ F- x '2z Slot R- P --4 E 1 3-7 1 iq -7

Screen Size -i=7~ K -D M a t 1 -C-- *,T>,4c Filter Materials t,4-Er:vE S

Cas inq Si ze 7.3 pr -,-j M at' I~ 4( p~ Grout Type SN-

Geoloqist \t4 ITh) AbAmi' Protective Casinq SF7- x L-Z"s Lpc'
Dae trt2L.C~i ~.FnihcT LStatic Water Level 5 7 ;= - 7'

Contractor \ .TR, /vi .- F. Top of Well Elevation . 3c) ;T m'sg_

Driller -P. %qR;r-A- Drill Type gztq ~.S.A./0,&A j

Depth SPT
Sketch (Feet) Sample Litholoqy USCS, (BL/FT)

)t-/

-- r'i me-

V*.* ~pieL. TI Yr- L~ '~~ j- L/V~ F73

G F13 9 1~ SAAJ -!~rz
. . ,.,I~

-' SAM'b F - M6 ,T-

B- 2



SHEET .1. OF t
Borinq No. b -I C Location Coordin ates Ni 17''-c 6-37- 7j-
Hole Size prx -,v Slo~ 0 4.. '3 5?L
Screen Siz q. , r Z- Ma d P Filter Materials SAA' -v C~ f.A V7

Casinq Size 7.3 -p Matil S)-, C v Grout Type S'- Ajr - ^ 1
Geoloqist V.b Protective Casinq 5 F.:7, c~v -hcv

Date Start2, oc7-2. Finish;?O..---C Static Water Level &.< 9 ? r r -cs.

Contractor \4 -A .:&.Z -. T Top of Well Elevation 7o.po- 1,&'~-
Driller T-AI Drill1 Type Lrs Zi149','4/Qm - 5

Depth SPT
Sketch (Feet) Sample Lithology USCS (BL/FT)

o - -L.S6r -T bv. P, 1rb 'F ) &,OL-040i SPME-4=-eL ~

crZ --1R -S'-rL AT- -C--PFc

A CiCi 7/1)

A ~9,'rLRAp LH.iTA D ci

0- G W 4 TE

A Vb K. RA~ Y(-7. E k y

N..
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SHEET I OF I
Borino No. b-iLocation Coordinates IA' 5-39 3,, 9y

Hole Size.L,-r S () Slt~.JT (N 1 -1 374 11 '7 .9

Screen Size q-7. 2A- Mat f 1 fc &.Pkhj C! Filter Materials q- 2

Casinq Size 7.3i'Frx22'_Matil gc #&H At-)(P4rout Type ZA -h

Geoloqist A~i -b. v~.A re\s Protective Casinq t s Lr,' -LZOA/

Date Start ;P- Crr 9). Finish :1 oxa-r FI2. Static Water Level -L.c? F-7 I(c:.

Contractor WA7R \/V..17T- 'b Top of Well Elevation 7. IS- rr- /b-ISL

D r ille r- I:"- \qR ' -rT Drill1 Type ?1Nt4 .A/c," F - -s

D- epth SPT
Sketch (Feet) Sample Litholoqy USGS (BL/FT)

"i V F-F, Q-7 9LV--AN6) S?7- :S-4

b-RY -BLAcK -

C CC T SATL'I

A pzwkA /-,y(-)-7YR

-N N ? r7+1i4

-S-

B3-4



SHEET . OF .

Boring No. '6- '-'k A Location Coordinates N 537 4 ,

Hole Size1j X '-ra Slot 6. A34:a 773--44

Screen Si ze1.6 F-x Mat'l 4 -oPvc Filter Materials 1Vq-r-=-v, -',4>.

Casinq Si7e '7.3. pr A Mat'I &--m 4-yc Grout Type S CZ~ 2T

Geoloqist '^. 7. A-,AAIS" Protective Casinq - r _v --crv

Date Start a7 oc-- ?,k Finish 3O c-- Z- Static Water Level . ? r- 7 .

Contractor Vi.A - /,.TA. Top of Well Elevation 2.0A x-#.- m- _

Driller P.t i Drill Type ? i-4 &,.A.

Depth SPT
Sketch (Feet) Sample Lithology USCS (BL/FT)

An, G.) , 30 "/ ;t -4 E. S K

-- A ., 9T M '

I A I A14 G 7~

- 5 Y.
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SHEET I OF J
Borino No. ~-~Location Coordinates N 5-&t r7i "-

Hole Size x -?-cl Slot ~± rN E ±3& &.r-q

Scrpen Size c?,LIp-rx 7n Matil cH Filter Materials A/r-v -5'A

Casinq Size 7.'rx2.' Mat'l S,: i i Grout Type S vb QE!^E,,-r

feoloqist vq -b A 6A^tis Protective Casinq c--t~

Date Start a7 cc:7 ' L F in is h ;, o,,T y Static Water Level . ,q *c

Contractor WVj A .R , / V4 T.)7 Top of Well Elevation J.3.'j Fp- AmSL.

Driller- 1'. \4 JCHT Drill Type ?rA : ,

Depth SPT
Sketch (Feet) Sample Lithology USCS (BL/FT)

.L~i- Mc5TS-l YL (.i' 710L

MCIS V. ?ALE?'?+

I Dm pp-

& Vio .5;i i- !$A b Iq f CtZ rr (: TZ6-

S:V'P -? / - RAT- Y 4L

*'A
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SHEET 1. OF I.

Boring No. Th .Location Coordinates N 5£i7 6)F. 4

Hole SieL7-r lo F- .L 3o -Sao-L4-

Screen Size 9.cr~ Mat'l- 2,4-+- 4.Pv Filter Materials A-A-cvE P

Casinn Size Y2 - at' 1 &c N L~vvc Grout Type S'AA4;b 0-E: 'll E 4

Geoloqist w. -b. A-,,4m Protective Casinq 5-AYT A~ C-trs -ZRcq

Date Start -17 o-r 7,z Finish ;)<- oe-e2_ Static Water Level____________

Contractor V/A -R,/ \. Top of Well Elevation ;L.-, p-T- M,

D r ilIe r- 1P. W-Ar c--.H- Drill Type F 'zN H ~A./- 7 g5

Depth SPT
Sketch (Feet) Sample Lithology USCS (BL/FT)

A1L-I c.~ 1 4-iKi '0-2-)S

P 1 (R &L..T Y jI

A C JS1 r 9~ANb VT-

A .A T~ -t- HC

E A.
N- (3C -' T1bM- -M(TZ "N5-- 7

-R 4ih k S-b1 A7 '', T--
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SHEET I OF _

Borinq No. - ; i j: Location Coordinates N 577e 3 -L.'71

Hole Sizej5 -- r x ?N Slot o. " E L ±.1 Z-Z-w- -

Screen Size J'.C.FTx ra Mat'l1& &Pv- Filter Materials NQ-,. 5Ac-

Casinq Size 7,-- K I r Mat1, j- Ivc Grout Type 34Ai CE-- AT

Geoloqist \,, b Protective Casinq 77)- CN 4---'OA/

Date Start . 'cT ? Finish 2i1 Oc: 72 - Static Water Level 6, 734 i - oc"

Contractor V4*v.q .. /A --R-4 - b. Top of Well Elevation L.5.cg =r M _

Driller . r44- Drill Type mw , /N c-E-A

Depth SPT
Sketch (Feet) Sample Lithology USCS (BL/FT)

- iS r Zl~-rZ. Sui- t

AAA4" C, T- -P

-- \4H-"¢3
P ,- •R .4 F
V
C 1.0 9A~ VtI\)rv- ,' SU- ,d5-c4

A~.A2~ RO-b4 ~A rtEr-

N 3

N 5.~

•0;:: -- "

:::..,:.: "13-,



SHEET .1. OF .~
Borinq No. b-3 Location Coordinates V _,- 3 7?-31 *

* Hol1e Size &-Lt- A Z Slot V'. 4) z El1 3L-c &'--
Sc ree n S iz e q. (,F-j- )-r M al ~ ' 1 A,'r ~c Filter Maeil V r

Casinq Size ?- ~ 2,r Mat'] S',HAA c Grout Type 2'-

Geoloqist- \s(.bi. A- A" Protective Casing 5i-x (zyr-y LR o"

Date Start '!)7 O r- FL Fin is h 2r7 cl-.- f:) Static Water Level 7. 3~? Fi- 7

Contractor \',4 -1 /\4 - Top of Well Elevation J.At.77 i~w A1yL-
Driller WJ. VP C 1 14 7 Drill1 Type 3It --jq44S C (c -556

Depth SPT
Sketch (Feet) Sample Lithology USCS (BL/FT)

* - AV C.V , 'IL.

Ir. YK /q-),

5-- j.45FT ISA AT Alev IT 7-R.~ 5 & 1+

-mo- IwS!

ILV-C i g.i- I As1I-CTr~-r L7

0 S.4-r A A. g WT. OV'd? AE 7ITiR TP' 'V. H 7N/A.+

S A JIV
TAS A~j3

B- 9



SHEET j. OF £.

Borinq No. T-3 C* Location Coordinates t S37 a?- 3-

* Hole Size S' -- x -jr SIo t d.. fQi 3" IL, j 17-5

Screen Size <?C r--- X Mat'l S.4)vc- Filter Materials -r A/ ri

Casing Size 7.3,rA-D Matil t iVP Grout Type S AN-b - Ctv FNT

Geologist \o&j.b. A'bA-m-s Protective Casinq E~pi-~x L.' -Ic-,v

Date Start a7 c: -?. Finish Static Water Level to. S7 -;=- TOC

Contractor -4-RT-r3H TET bER-ZL L. , , Top of Well Elevation 1-1. r

Driller V4'ALL t-,r Drill Type =r f.SA / 1 -

Depth SPT
Sketch (Feet) Sample Lithology USOS (BL/FT)

cqTZ C-L--A1C-,ULAR -m -p

gAj- VFr- rNLLAR Sr

7bLS~~A4 - -'- U7-3 -r . ALFC-A

. -- 3l V. ?A L- lj~f.4 (i& R /3

A".
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SHEET .1 OF I

Borinq No. -)3 - Location Coordinates -& 537 77. 1-

Hole Size.- -x ?y Slot o.OLo" '0 L r7 07-K-5

Screen Size 9.-r-a-. Mat'l.gM4&OVC Filter Materials NQ-r y- -- ib

Casinq Size T. IN, mm Mat'l 9cA-Lk-pVC Grout Type C E m C EAEy-r

Geoloqist 'V4. 'b. ,AbAAms Protective Casinq r--. r M"-c..'/

Date Start..7 -,r 7. Finish ac c;,- -., Static Water Level

Contractor 'Sy4. A.,. / ,-.T. , Top of Well Elevation J_ .7i. IF,- AjIL_

Driller - \AiIK, F' Drill Type er-t- E RsA

Depth SPT
Sketch (Feet) Sample Litholoqy USCS (BL/FT)

0i x ;: J-V) -y

"AND V r:JF'1A4) 1 -!g,/

" "r -- " V-P - R t4,N --

.,. o. ~ C A

A.. -- 'h~ .5AML >oh T- ANf 7-
S. -r? ".

" -- """ YR 193

Is-
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SHEET I F

Borinco No. -b- 7A6 Location Coordinates tq 575'0 4'# S3
*HolIe Size T6 FT-)C3-17 Slot 0-oo~ E L 3(n7 07,. .2

Screen Si ze :-j4 ,,. V.,Tr Mat'l ?c4. kt~-e6?vc~ Filter Materials /Va--r'.E &A-

Casing Si ze~ jvrj at' I V'c" 4 6NC Grout Type &A N--b CE/A-E-N-r

Geoloqist \o4. -b , AbAMVS Protective Casing r S-
Date Start ;2_T Cc-, ',.; Finish .ZO, 0--rgz Static Water Level_____________

Contractor NA4 - R. i W'4, , Top of Well1 Elev at io n g LW

Driller- ?. ,ifl Drill Type Vef)F- 9S- -2 -zr HSA

Depth SPT
Sketch (Feet) Sample Lithology USCS (BL/FT)

,9- z-LAY ) 7? -R5) . ~

h' ARo,'wr T"R, S- 41 C4 brY

LRC L 7 0 1 CLd& YR 7/2).

IZ -- XI
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SH FT jO F

Borinq No. Location Coordinates

Hole Size Slot

Screen Size Mat'l Filter Materials

Casinq Size Mat'_ Grout Type

Geoloqist Protective Casinq

Date Start Finish Static Water Level

Contractor Top of Well Elevation

Driller Drill Type

Depth SPT
Sketch (Feet) Sample Litholoqy USCS (BL/FT)

~'1- C-R.S Sb /~ ,I ry

S L 7-r - .A "Y, _A-r -R A r b )

I IThAY C L YI 7i 

9TR. C L SAT-j,.-
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SHEET O. OF 2
Borinq No. 7b- 2 -c A Location Coordinates N 52,- 17.Y

Hole SizeI 5-rA g . Slot COo" E L 1q,- (/.7L

Screen Size . Mat'l Se4 - Filter Materials /Va-rr & -

Casino Size 2 -fNix 7rr-at'lIc44 Lt-F'" Grout Type SA,-b - C -a' ,NnPA-mT

Geoloqist \4,-b. AbamS.- Protective Casinq 4, ny x '- r

Date Start a,,Jcv T. Finish givvv ?2-2 Static Water Level

Contractor 'y.I.R, /Vq<T. i, Top of Well Elevation 53.?7! 2r /*i .. _.

Driller . Vi[. r- Drill Type CmV1 17 -- rL' -I,

Depth SPT

Sketch (Feet) Sample Lithology USCS (BL/FTI

m 01:rr V, ?AL E th-1

Z I I

A' A AovF +2I A --1 I fr b? v -F) f - I S-."-R

C C L..s Y. 9 T % RA,-kG F7 L-.
Q VFCA 4)?7EJ 1--

I t: - QbZv' ('

,: -- :... 2 . '.,
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APPENDIX C

LABORATORY METHODS AND FIELD QUALITY ASSURANCE

C-1.0 ANALYTICAL RATIONALE

No method for qualitative or quantitative determination of any specific

analyte is applicable to all samples, but, when possible, a EPA approved

method was the method of choice. If there was no FPA method or if it was

inappropriate due to the nature of the sample, a method from Standard

Methods for the Examination of Water and Wastewater by the American

Public Health Association was used. Lacking an appropriate methodology

from these two sources, methods were either obtained from scholarly

publications or were developed in the WAR laboratory. In some cases, two

or more similar accepted methods have been consolidated to produce

higher-quality data from the samples being examined. In all cases,

quality control assurances were incorporated into the analyses to

*evaluate the quality of data produced.

The remainder of this appendix will either cite or describe the methods

used to obtain chemical data during this investigation, and outline the

quality assurance/quality control (QA/OC) procedures directly relevant to

the Eglin AFB Phase lIb survey.

C-2.0 SAMPLING INSTRUCTIONS FOR EGLIN AFB

Descriptions of sample containers, preservation methods, and holding

times are given in Table C-5. Sampling procedures are outlined below for

each analysis group.

C-2.1 PURGEABLE ORCANICS

This sample should come from the first aliquot of a bailer to prevent the

loss of any volatiles. Avoid excess turbulence (e.g., hubhling) when

filling these bottles for the same reason. Fill hottle to an inverted

meniscus, cap, and refrigerate immediately. A small convex dimple in the

top of the septipm indicates that the bottte is properlv filled. There

should be no air bubbles present in the bottle. Tis sample is taken in
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triplicate in 40 milliliter glass, screw-cap vials with Teflon- septa.

Preservation is by refrigeration.

C-2.2 METALS

Metal samples from the wells should be from the first bailer (I liter) to

minimize the amount of silt collected in the sample. Bottles should be

filled to the very top if dissolved metals are desired and filtration is

not performed immediately.

Filtration should be as follows:

1. Rinse a glass fiber filter with 20 to 30 milliliters of

0.5 N HNO 3 after placing the filter in the suction apparatus.

Discard the rinsate.

2. Rinse the filter with 20 to 30 milliliters of sample. Discard

the rinsate.

3. Filter the sample and return it to the bottle after rinsing the

bottle with deionized water.

4. For membrane filtration, place the filter in the filtration

apparatus with the gridded side up and follow steps I through 3;

preserve the sample with concentrated HN03 .

5. Samples must be filtered through the 0.4 5-micrometer filter for

analytes to be considered dissolved. Filtration through a glass

fiber filter reduces "binding" of the membrane filter but may

not be needed for samples with little turbidity.

After filtration, preserve metal samples by adding 2 milliliters of

HNO 3 per liter of sample. Mix thoroughly and check the pH by pouring a

small amount of the sample on a pH test strip. If the pH is not less

than 2, add more HNO 3 . Refrigeration of preserved metals samples is

not necessary.

C-2.3 ORGANIC CARBON

Fill the sample bottle completely to ensure sufficient volume if sample

is to be filtered. The filtration procedure is the same as that for
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metals except 5 N H2 SO4 is used for rinsing and concentrated

H 2 SO4 is used for preservation. These samples require refriger-

ation.

C-2.4 OIL AND GREASE

Due to the nature of analyte, do not fill sample bottles completely.

Bottles are 1-liter amber glass with foil-lined caps. Preserve oil and

grease samples by adjusting the pH below 2 with concentrated HCl and

refrigerating the sample.

C-2.5 PHENOLICS

Do not fill bottles completely in order to leave room for spiking pur-

poses. Preserve with concentrated H 3 PO4 (using disposable glass

pipets) to a pH <2. Add I gram of CuSO 4 per liter of sample.

Refrigerate after acidification.

C-2.6 TOX

The procedure is the same as that used for purgeable organics e:.cept the

sample is taken in duplicate.

C-2.7 PCBs/PESTICIDES AND HERBICIDES

Use l-quart glass jars with metal or Teflon'-lined caps for PCB/pesticide

samples. Take care in sampling surface waters to prevent inclusion of

excessive amounts of silt and debris disturbed from the bottom at the

site. Preserve these samples by refrigeration.

C-2.8 ph AND SPECIFIC CONDUCTANCE

Meters were standardized daily in the field using solutions prepared in

the WAR laboratory. Back-up meters and solutions were available at all

times in the company vehicle on-site.
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C-3.0 ANALYTICAL OUALITY CONTROL

All field sampling and quality control spiking was performed by WAR. All

sample analyses, with the exception of TOX, TOC, and phenolics, were

performed by the WAR laboratory. TOX analyses were performed by Harmond

Engineering, CH2 M Hill tested for phenolics, and TSI determined organic

carbon. Each of the above organizations maintains a strict quality

assurance/ouality control (QA/QC) plan which is outlined in a separate

document. These OA/OC documents were not appended in this report due to

their length.

Accuracy of analytical techniques is assured by strict adherence to the

methods listed in Tables C-1, C-2, and C-3 and outlined in Methods Des-

criptions I and 2. Integrity and representativeness of the sample are

assured by sampling procedures described in Appendix A-2.0. A check on

analytical quality control was provided by duplicating a minimum of

10 percent of the samples in each analysis lot. Additional samples were

collected to provide for spiking 10 percent of total phenolics, organo-

chlorine pesticides, herbicides, and PCB samples. Samples for TOC, TOX,

metals, oil and grease, volatile aromatics, and volatile halocarbons were

not spiked. Duplicate and spike samples were labeled in such a way that

the analytical laboratory could not identify them. Results of duplicate

and spike analyses are shown in Table C-4.

0
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Table C-I. Analytical Chemistry Methods for Water Samples, Eglin AFB

Parameter Method

pH* EPA 150.1

Specific conductance* EPA 120.1

Temperature* EPA 170.1

Organic carbon EPA-415.1

Total organic halide EPA 450.1t

Oil and grease EPA-413.1

Phenolics EPA-420.2

Herbicides Analytica Chemica Acta 131:307

Organochlorine pesticides/PCBs EPA 608**

Arsenic EPA 206.2

Cadmium EPA-213.2

Chromium EPA-218.2

Cobalt EPA 219.2

Lead EPA-239.2

Mercury EPA-245.1

Nickel EPA 249.2

Selenium EPA-270.3

Silver EPA-272.2

Zinc EPA 289.1

Purgeable organics EPA 624

NOTE: EPA = U.S. EPA "Methods for Chemical Analysis of Water and
Wastes," March 1979-Method number.

*Performed at the time of sample collection.

tInterim Method, November 1980, EMSL, Physical and Chemical Methods
Branch, Cincinnati, Ohio 45268.

**EPA = EPA "Methods for Organic Chemical Analysis of Municipal &

Industrial Wastewater," July 1982-Method number.
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Table C-2. Analytical Chemistry Methods for Soil and Sediment Samples,

Eglin AFB

Parameter Methiod

Pesticide/PC6s EPA/COE - 3-307 and

EPA Sed - 198-207, 144-183,

651-732, 210-219 Modified

Oil and grease EPA Sed-739

Herbicides Analytica... Modified (see Table C-I)

NOTE: EPA Sed = EPA "Chemical Laboratory Manual for Bottom Sediments and
Elutriate Testing," EPA-905/4-79-014, March
1979a-Central Regional Laboratory Methods Number.

EPA/COE = Plumb, R.H., Jr. 1981. "Procedure for Handling and
Chemical Analysis of Sediment and Water Samples,"
Technical Report EPA/CE-6l-l, prepared by Great Lakes

Laboratory, State University College at Buffalo,
Buffalo, New York, for the U.S. Environmental Protection
Agency/Corps of Engineers Technical Committee on
Criteria tor Dredged and Fill Material. Published by
the U.S. Army Engineer Waterways Experiment Station, CE,
Vicksburg, Mississippi

0
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Table C-3. Elution Pattern of Organochlorine Pesticides/PCBs and
Organophosphate Pesticides from Florisil

Percent Ethyl Ether in 200 ml Petroleum Ether Fraction
6% 15% 50%

-BHCs Endosulfan I Endosulfan II

Heptachlor Dieldrin Endosulfan sulfate

Aldrin Endrin Malathion

Chlordanes Endrin aldehyde

Heptachlor epoxide Methyl parathion

DDT-R Ethyl parathion

Mirex

Methoxvchlor

Toxaphene

PCBs'0
Sources: Federal Register. 44(233):69504. Monday, December 3, 1979.

EPA Method 608.

EPA. H.E.R.L. 1979. "Manual for Analytical Quality Control
for Pesticides and Related Compounds in Human and Environmental
Samples." Research Triangle Park, NC. Revised.

C
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Table C-4. Results of Past Duplicate and Splkd Sampies (Page 1 9F 4)

Month/Year
Analvte Sampled Dup I Dup 2 Spike Conc. % Rec.

Phenolics 11/82 <1 1 11 108
11/82 3 5 55 93
11/82 6 8 28 101
2/83 <1 <1 14 66
2/83 6 7 11 71
2/83 <1 3 29 97
2/83 <1 <1 55 103

2,4-D 11/82 <3 <3 1.4 35
11/82 <3 <3 7.2 89
11/82 <3 <3 14.4 78

2/83 <3 <3 -- --

2/83 <3 <3 -- --

2/83 <3 -- 74.9 93
2/83 <3 143 87

2/83 -- 6.8 41
2/83 <3 -- 10.3 63

Silvex 11/82 <2 <2 2.3 91

11/82 <2 <2 11.6 10

11/82 <2 <2 23.3 86
2/83 <2 <2
2/83 <2 <2

2/83 <2 -- 124 96
2/83 <2 241 92
2/83 <2 21.7 81
2/83 <2 -- 21.6 82

TOC (mg/I) 11/82 <1 2 -- --

11/82 156 201 ....

11/82 90 73 ....

DOc (m,/l) 2/83 24 21 ....

2/83 15 15 ....

2/83 16 11 ....

2/83 28 26 ....

Oil in l .r,,;, I 1/ 2 <5 <5 ....

(gravim,'tric, ,n/l) 11/82 <5 <5 ....

11,82 <5 <5 ....

2/83 <5 5 ....

2/83 <5 7 ....
2/83 <5 <5 ....

2/83 <5 <5 ....
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Table C-4. Results of Past Duplicate and Spiked Samples (Page 2 of 4)

Month/Year

Analvte Sampled Dup I Dup 2 Spike Conc. % Rec.

Aldrin 2/83 ND ND 0.3 74

11/82 ND ND 6 103

Endosulfans 2/82 ND ND 0.3 78

-BHC 2/82 ND ND 0.3 65

Dieldrin 2/82 ND ND 0.5 73

Endrin 2/82 ND ND 2.0 73

Endrin aldehyde 2/82 ND ND 0.4 45

DDT-R 11/83 ND ND 0.6 >90

PCB (Aroclor 1248) 11/83 ND ND 70 91

Toxaphene 11/83 ND ND 50 q2

Chlordane 11/83 ND ND 16 109

-BHC 11/83 ND ND 6 107

TOX 11/82 <50 60 -- --

1 L/82 <50 <50 ....

11/82 140 120 ....

2/83 <50 <50 ....

2/83 <50 80 ....

2/83 <50 <50 ....

2/83 <5 <50 ....

PurgeabLes 11/82 ND ND ....

11/82 ND ND ....

11/82 ND ND ....

2/83 ND ND ....

2/83 ND ND ....

2/83 ND ND ....

7/83 ND ND ....

7/93 ND ND ....

7/83 ND ND ....

As 11/82 <10 <10 ....

11/82 193 256 ....

2/83 <2 <2 ....

2/83 '2 2 ....

Cd I 1I ,2 7 3 ....

I I/A 2 2 <1 ....

2,83 <0.2 <0.2 .2.

2/83 1.1 0.7 ....0
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Table C-4. Results of Past Duplicate and Spiked Samples (Page 3 of 4)

.ionth/Year

Analvte Sampled Dup I Dup 2 Spike Conc. R Rec.

Cr 11/82 <10 <lu ....
11/82 90 59 ....

2/83 <2 <2 ....
2/83 <2 <2 ....

Co 11/82 <10 <10 ....
11/82 59 60 ....

2/83 <5 <5 ....
2/83 <5 <5 ....

Pb 11/82 25 <25 ....
11/62 29 <25 ....
2/83 <5 <5 ....
z/63 <5 <5 ....

Hg 11/62 <2 <2 ..
11/62 <2 <2 ....
2/83 <u.2 <0.2 ....

2 / 6 3 < 0 .2 < 0 .2 . .. .

Ni 11/82 <10 12 ....
11/6k b9 73 ....
2/83 <2 <2 ....

2/83 <2 <2 ....

Ag 11/82 <L <1 ....
11/82 <1 <1 ....
2/6'3 <0.5 <0.5 ....
2/83 <0.5 <0.5 ....

Zu 11/82 50 20 ....

11/162 90 70 ....
2/83 10 20 ....
2/83 20 20 ....

2,4-D 11/82 ND ND ....
(Sodi ment) 11/h2 NJ ND ....

Silvpx 11/82 ND ND ....
(S ed i ni tI ) I t/42 ND ND ....
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Table C-4. Results of Past Duplicate and Spiked Samples (Page 4 of 4)

Month/Year

Analvte Sampled Dup I Dup 2 Spike Conc. % Rec.

Oil and grease 11/82 <200 <200 ....

(Sediment) 11/82 <200 <200 ....

(mg/kg dry weight)

DOC (mg/I) 7/83 71 69 ....
7/83 42 42 ....

7/83 71 54 ....

7/83 57 49 ....

7/83 55 69 ....

Reported in ug/l unless otherwise noted.
ND = None detected.
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METHOD DESCRIPTION I

PROCEDURE FOK THE FLORISIL CLEANUP OF ORGANOChLmi~NE
PESFICIDES/PCBs IN WATER, SOIL, OR SEDIMENT EXTRACTS

Introduct ion

A full-scale Florisil cleanup of an organic extract serves a twofold

purpose: (1) removal of highly pigmented, polar, oily, or acidic
compounds; and (2) separation of compounds which interfere witn each
other in the analysis by GC (primarily the Chlordane-DDT group and the
Dieldrin-Endrin-Endosulfans group). The former can be accomplished using
a scaleo-down version of this cleanup if the sample extract is not too
heavily loaded with contaminants. However, the latter is dependent upon
the specific absorption capacity of the Florisil, and the amount used has
to be calculated according to this activity. The lauric acid value is a
measure of this absorption capacity and can be used to determine the
required amount of Florisil needed for the separation (see
Standardization of Florisil).

Procedure

1. Prepare the chromatographic columns by placing a small piece of glass
wool in the bottom of the tube and slurry packing the Florisil charge
with petroleum ether or hexane.

2. Add I to 2 centimeters of anhydrous Na2 SO4 to the top of the
column and drain off the excess solvent used in packing, but leave a
small amount to cover the Na2 SO4 cap. Discard the eluate. Place
Kuderna-Danish concentration apparatus equipped witn a lU milliliter
receiver under the column.

3. Introduce the sample extract with a transfer pipette into the
Na9SO 4 on the top of the column. The sample should be introduced
Witn the smallest volume of solvent possible, but be sure to rinse
the receiver vessel containing the extract and add this to the column
also. 'Ihis rinse can be used to rinse the walls ot the column above
the sulfate layer as the sample elutes into the column.

4. As soon as the sample has completely eluted into column, pour the
first elution fraction into the reservoir of the column and elUte at

5 nilliliter/minute (see, Table C-3 tor the elut ion pattern ot
organochlorine pest Icides/PCBs from Florisil).

5. Wtien the last tew mi llil iters of th2 first tract ion have reached the
sulfat, Iaye r, remove the Kuderna-Danish apparattus and plact an empty
apparatuis under tlo, colimn. Pour the next traction into the roser-
voir and continie the elkition. In eluting the last fraction, the
col umn may be allowted to go to dryness. NOTE: tho flow may be
stopped briefly to change Kud(lrna-Danish apparatii.

6. Concentrate the various tractions with Macro-Snyder co)lumn technique
to <5 milliliter. Make to volime with isooct ane and analyze by C,(,.
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METHOD DESCRIPTION 2

NEThOD FOR DETERMINATION O ORGANO-GHLORINE PESTICIDES,
PCB's, PRIORITY POLLUTANTS IN SOIL AND BOTTOM SEDIMENTS

I. Accurately weigh out approximately 50-IOU grams (depending on the
moisture content) of sample in a porcelain crucible which has been
suitably cleaned. If a dry soil sample, transfer directly to a
pre-extracted Soxhlet thimble. Rinse the crucible and spatula used
in transferring with a portion of the extracton solvent and proceed
to step 3. If the sample is a bottom sediment or very moist, decant
off the supernatant water before weighing and mix well to obtain a
homogenous sample. A representative sample should be weighed, but
large rocks, sticks and other extraneous material should not be
included. It it is difficult to obtain a representative aliquot,
duplicate or triplicate analyses should be conducted and averaged for
more accurate results. A second aliquot of approximately 10 grams is
weighed in an aluminum weigh dish for moisture determination.

2. For sediment samples let the weighed portion air dry for 24-72 hours
and then add a 25 g portion of anhydrous sodium sulfate to remove the
remaining moisture before transferring to the extraction thimble.
Atter mixing the sample and Na 2SO4 let it stand covered for
15-3u minutes. Then transfer the sample to the thimble and wipe any
remaining sample into the thimble with a plug of glass wool. This
glass wool can then be used as the cap in the thimble. Rinse the
crucible and spatula with a portion of the extraction solvent.

3. Place the thimble in the extraction apparatus (Soxillet) using care
not to spill any of the contents into the reservoir area. A small
piece of glass wool at the entrance to the siphon tube will prevent
it from being clogged by any spilled material.

4. Join the extractor to the receiver, which contains 2U0-300 ml of
50:50 Acetone:Hexane (nanograde) and several Teflon boiling chips.
Reflux at 55C for 4-6 hours (more time is needed for clay-like

soi Is).

5. Filter the extract through anhydrous Na2S0 4 into a Kuderna-Danish
concentrator equipped with a to ml receiver. Rinse the extraction
thimble with approximately 50 ml of fresh extraction solvent and
tlush through the siphon tube. Filter this rinse into the K-D
apparatus also.

6. Concentrat, the sample to <5 ml and perform a Florisil cleanup o, the
extract.

Sour2.- s: EPA "CheMical Laboratory Manual for Bottom Sediments and
El utriate Tcstin,," LPA-905/4-79-U14, March [979, RL Nos.
19b-207, 144-183, b51-732, 210-219.

EPA, "Manual of Analytical Methods for the Analysis of
Pesticide Residues in utiman and Environmental Samples,"
l.E.R.L./EID, Contract No. (8-02-2474, Revised: June 1977.
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WILLIAM D. ADAMS HYDROGEOLOGIST
WATER AND AIR RESEARCH, INC.

Relevant Experience

Mr. Adams has experience in the geohydrologic monitoring of hazardous waste sites,I

geotechnical evaluation of power plant sites, and assessment of environmental
impacts of surface mining operations. He supervised the construction of ground-

water monitorLing wells for both the environmental survey and the decontamination

studv of the Alabama Army Ammunition Plant. He recently completed work at Langley

Air Force Base in Virginia, where he was responsible for installation and sampling

of monitoring wells at several locations suspected of contamination. He also'
supervised surface water and sediment sampling at this base. Mr. Adams also has

participated in geotechnical studies for Soyland Power Cooperative's new coal-fired

power plant and in power plant siting studies for the Tampa Electric Company. He

has served as hydrogeologist on deep sewage injection well construction projects

and on the construction and testing of water supply wells. Other experience
incl des studies of coastal processes near inlets, coastal zone management, pumping

station siting, and the geologic history of lakes.

Educat ion

M.S. Geology University of Florida

B.S. Geology University of Florida

Professional Societies

National Water Well Association
Florida Water Well Association

Publications

Adams, W.D. 1976. The Geologic History of Crescent Lake, Florida. Master's
Thesis. University of Florida, Gainesville, Florida.

Mehta, A.J., C.P. Jones, and W.D. Adams. 1975. John's Pass and Blind Pass--

Glossary of Inlets Report. Florida Sea Grant Program.

Mehta, A.J., W.D. Adams, and C.P. Jones. 1975. Sebastian Inlet--Glossarv of
Inlots Repe-t. Florida Sea Grant Program.

Wa tn, Todd, and W.D. Adams. 1976. The Capacity of Outer Inlet Bars to Store
Sand. In: Proceedings of the Coastal Engineering Conference, Honolulu,
tHawa t.
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. ROBERT D. BAKER, JR. CHEMIST
WATER AND AIR RESEARCH, INC.

Relevant Experience

Mr. Baker has diverse experience in analyzing environmental samples for various
organic constituents. Examples of his work include:

o Gas chromatographic (GC) analysis using FID, ECD, NPD, FPD, and Hall ECD;
and high pressure liquid chromatographic (HPLC) analysis using variable
wavelength iUV/visible, fluorescence, and electrochemical detectors; and

o Developing and testing methods for analysis for determining trace levels of

organic contaminents in pesticide industry wastestreams which included,
among other analysis, detecting phenolics and volatiles using GC.

In work related to other pesticide manufacturers, he reviewed and assessed

processes for more than 200 compounds. Using plant operating data, he identified

possible impurities introduced via raw materials, by-products created from side-

reactions, and potential contamination from various solvent media. This work

ultimately led to development of pretreatment technologies.

Mr. Baker modified existing methods of analyzing for DDT in natural waters.

Modification was necessary to meet extremely low detection limits with rigorous
quality contr)l, because of low concentrations mandated in drinking water

regulations. He validated a proposed haloether analysis method for Battelle. To
accomplish this, he conducted GC analysis on and assessed resulting data for spiked

samples of wastewater and distilled water.

Other types of analytic work by Mr. Baker include:

o Analyzing natural water (river and lake) samples for organics for backgrou.id
EIS data for projects in Georgia, South Carolina, Alabama, and Florida;

o Developing improved techniques to accurately measure volatile hydrocarbon
levels in soils in Virginia;

o Analyzing fish tissue for hazardus waste contamination in blinded sampls
with better than 90 percent accuracy on duplicates and controls in Alabama;

a Using HPLC to verify methods for analysis of 16 polynuclear aromatic hydro-
carbon compounds and two benzidine compounds for wastewater matrix trom

sites in Ohio; and

o Us ing HPLC to develop methods and analyze for hazardous (munitions) waSt-s
from sit-es in Louisiana and Texas.

Educat ion

B.S. Chemistry Northeast Louisiana Univrsity

0 Professional Societies

Amrican Chemical Society
Am,.rican Assoc iat ion for the Advncement of Science
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. CHARLES R. FELLOWS CHEMIST
WATER AND AIR RESEARCH, INC.

Relevant Experience

Mr. Fellows is responsible for WAR's water chemistry laboratory. He oversees the
laboratory operation, scheduling and coordinating the flow of samples through the
lab, and maintaining the quality assurance program. He is familiar with the
COE/EPA procedures for the collection and analysis of water and sediment samples.
He has also contributed directly to lake restoration projects by determining the
hydraulic and nutrient loadings from seepage into three Florida lakes. HE has
established seepage monitoring programs and was a co-author of a report to the
Corps of Engineers on nitrogen and phosphorus loading characteristics of the Lake
Conway ecosystem.

Education

M.S. Water Chemistry University of Florida
B.S. Biology Eckerd College

Publications

Co-author of Interim Report on the "Nitrogen and Phosphorus Loading Characteristics
of the Lake Conway, Florida, Ecosystem." Tech. Report A-78-2. U.S. Army
Corps of Engineers Waterways Experiment Station, Vicksburg, MS. 41 pp.

Author of "The Significance of Seepage in the Water and Nutrient Budgets of
Selected Florida Lakes." Master's Thesis. University of Florida. 1978
(unpublished). 140 pp.

Co-author of "Seepage Flow into Florida Lakes." Water Resources Bulletin, Auglst

1960, 16:b35-641.

Co-author of "Fertilizer Flux into Two Florida Lakes via Seepage." Journal
Environmental Quality, 1981, 10:174-177.

Co-author of "Nitrogen and Phosphorus Dynamics of the Lake Conway Ecosystem:
Loading Budgets and a Dynamic hydrologic Pnosphorus Mouel." Final Report.
U.S. Army Corps of Engineers. Waterways Experiment Station, Vicksburg, MS.
[979. (in press).
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JERRY A. STEINBERG, Ph.D., P.E. WATER RESOURCES ENGINEER
WATER AND AIR RESEARCH, INC.

Relevant Experience

Dr. Steinberg is an environmental engineer specializing in defining pollutant

transport. He has studied water quality in lakes and rivers as well as in

confined and unconfined aquifers throughout the southeast.

He has conducted studies of nonpoint source pollution which included field
monitoring, loads projections, and control recommendations. He performed a

comprehensive appraisal of groundwater quality data for the sole source Biscayne

Aquifer, a significant geohydrologic resource. His analysis (among other
factors) contributed to recent designations of areas protecting groundwater.

In a study of groundwater contamiantion, Dr. Steinberg conducted well monitoring

near freshwater lakes in Florida. Impacts of land uses on groundwater quality

and pollutant movement were determined.

In Dade County, Florida, he performed a study of groundwater contamination from

disposal of a proposed hazardous waste. Wells were sited and installed,

sampling directed, and results interpreted. Evidence of pollutant movement

beyond property boundaries was shown; however, hazardous constituents did not
migrate far in the aquifer. Mitigation recommendations were made.

Dr. Steinberg has conducted numerous briefings before citizens groups, technical

committees, and political bodies regarding cause and effect of pollution in both

groundwater and surface waters.

For the U.S. Army, he conducted field studies of dispersion of munitions wastes

in surface waters. For the Corps of Engineers, he collected water quality data

and pollutant dispersion of data in Apalachicola Bay (FL).

Dr. Steinberg is currently an officer of the ASCE Hazardous Wastes Management

Committee, and recently played a key role in developing a policy statement
concerring proposed Superfund legislation.

Education

Ph.D. Environmental Engineering University of Florida
M.S.E. Water Resources Engineering Vanderbilt University

B.C.E. Civil Engineering Vanderbilt University
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JAMES H. SULLIVAN, JR., Ph.D., P.E. ENVIRONMENTAL ENGINEER

WATER AND AIR RESEARCH, INC.

Relevant Experience

Dr. Sullivan is an environmental and chemical engineer experienced in water
resource studies and in environmental inventories and assessments. He has
managed the physical systems portions of over 25 interdisciplinary inventory and
impact assessment projects over tihe past 11 years. Physical systems include air

quality, noise, water quality, hydrology, geohydrology, etc. These projects
have been at various locations throughout the United States.

Dr. Sullivan has diverse experience in the environmental engineering aspects of
toxic wastes. He has directed several studies of the water quality impacts of
munitions wastes for the U.S. Army. His work included field monitoring, data
analysis, development of statistical analysis methods, and interpreting
elaborate biologic and bioassay data. He has also performed investigations
involving the disposal of various industrial solid wastes in Kansas, Tennessee,

Florida, Mississippi, and Texas. This work included determining the
environmental impact of existing waste disposal practices followed by the

development and evaluation of alternative control methods.

Expert testimony has been given by Dr. Sullivan on many occasions. He has
testified as witness for both regulatory agencies and permit applicants (in
different instances). Among issues adjudicated were stormwater runoff from

agricultural lands, water quality impacts of aggregate mining, and wastewater
discharge impacts on receiving streams.

Dr. Sullivan also planned and managed a study for an industrial firm to
determine the extent and impact of deleterious sediments on water quality in a
tidal embayment. The work plan called for investigation, evaluation, and
recornmmendations for corrective action. The study, which was part of a court
settlement, required that the results be reviewed and agreed to by both industry
and regulatory personnel. This was accomplished.

Education

Ph.D. Environmental Engineering University of Florida

M.S. Environmental Engineering University of Florida
B.S. Chemical Engineering Georgia Institute of Technology

Professional Registrations

Registered Professional Engineer in Florida.

Publ icat ions

Author and co-author of publications in water chemistry, potable wato r
treatment, wastewater renovation, and environmental imlpact assssment.
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APPENDIX E

SAFETY PLAN

E-L.0 GENERAL

The safety plan presented herein gives guidelines for basic safety pro-

cedures and equipment utilized by WAR during the course of the IRP

Phase II surveys. Samples collected during the Phase II surveys are

typically environmental water and sediment samples as opposed to

hazardous waste samples and normally do not require unusual levels of

personnel protection. Detailed procedures and equipment required to

minimize exposure to specific hazardous wastes or conditions requiring

higher levels of protection are beyond the scope of this plan.

References are provided from which waste-specific information on

equipment and procedures can be obtained on a case-by-case basis.

E-2.O INFORMALTION REVIEW

Prior to initiating the Phase II survey field work, the Phase I records

search is reviewed in detail to identify hazardous wastes or conditions

that may be encountered at each site. Available toxicological data on

materials suspected of being present at the sites are reviewed to

determine if the base level of personnel protection outlined in

Section E-5.0 is adequate. Hazards such as the presence of highly toxic

or incompatible chemicals, toxic gases, radioactive material, or

explosives may require more extensive precautionary measures than the

base level of protection. Safety hazards requiring special attention are

addressed on an individual basis using appropriate assessment methods,

and equipment and procedure recommendations given in the EPA Field Health

and Safety Manual (EPA, 1980) and the EPA Safety Manual for Hazardous

Waste Site Investigations (EPA, 1979). Hazardous conditions -an he

clarified or confirmed on preliminary site visits.

E-3.) MEDICAL MONITORING PROGRAM

0 The person responsible for the Phase 1I survey field work will determine

whether a medical monitoring program is necessary, based on results of

the information review. If hazard levels are judged high enough to

E-1



I

warrant this procedure, all field personnel will participate in a medical

monitoring program. Guidelines for the program are given in Appendix I

of the EPA Field Health and Safety Manual (EPA, 1980).

E-4.0 FIELD PERSONNEL INDOCTRINATION

All field personnel will be informed by the project field supervisor of

required safety equipment and procedures prior to on-site work. Subjects

covered will include personal safety gear, general and site-specific

safety procedures, and incident notification procedures.

E-5.0 PERSONNEL PROTECTION GEAR

The following items will be provided on-site for all field personnel:

o Tvek ® disposable coveralls,

o Rubber boots,

o Rubber gloves,

o Hard hats,

o Eye protection (safety glasses or face shields).

Hearing protection (disposable ear plugs) will be provided for all work

in the vicinity of the flight line or other noise hazards. Cartridge-

type respirators will be available on-site for protection against inhala-

tion of dust or vapors. If strong vapors are encountered, respirators

will be utilized to facilitate evacuation of personnel and equipment from

the site until the situation can be assessed or corrected.

Personal equipment described above will offer adequate protection for

most situations encountered during the course of the Phase II survey

field work. When conditions are identified that require a higher level

of personal protection, the EPA Safetv Manual for Hazardous Waste Site

Investigations will he referred to for guidance.

E-6.0 SAFETY PROCEDURFS

Hard hats and eve protection will he worn when appropriate, as directed

by the project field supervisor. Protective clothing (hoots, gloves,
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and coveralls) will be worn at all times while working on-site.

Coveralls will be changed a minimum of once daily.

The project field supervisor will consult with the base environmental

coordinator or ocher responsible contact regarding site-specific hazards

prior to entering sites. Special procedures for entering and working at

particular sites will be clarified and conveyed to all field personnel.

Examples of areas requiring strict procedures are active runways or

taxiways, fuel handling or storage areas, and secure areas.

Prior to any drilling or digging on the sites, USAF Form 103 must be

routed to all applicable base organizations for a clearance review.

Circulation ot this form is required to avoid contact with underground or

overhead utilities, conflict with base activities, or breaches of

security.

0 Additional safety procedures will be implemented, if warranted by the

information review or conditions encountered at the site. Site-specific

safety procedures will be based on guidelines given in the EPA Field

Health and Safety Manual and the EPA Safety Manual for Hazardous Waste

Site Investigations.

E-7.0 INCIDENT/ACCIDENT NOTIFICATION PROCEDURES

As a minimum, the following emergency phone numbers should be available

on-site:

1. Ambulance or medical assistance,

2. Base fire department (or other if off-site), and

3. USAF contact for project.

At ter contacting appropriate emergency services, or in nonemergelcy

incidents, the USAF project contact should be notified of the incident or

accident so that it can be ti alt with according to bast! poLicies and

procedures
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APPLNL)IX F
LIST OF ACRONYMS

AFB Air Force base

AFFF Aqueous film forming foams

cm Centimeter

Clr/i Chloride per liter
CUD Chemical oxygen demand

DOC Dissolved organic carbon

EUD Explosive Ordnance Disposal

FAC Florida Administrative Code

FUhk Florida Department of Environmental Regulation

FUA Food and Drug Administration

HPLC High performance liquid chromatography
IR? Installation Restoration Program

wmsl M~ean sea level
ug/kg Micrograms per kilogram

ug/l Micrograms per liter

mg/kg Milligrams per kilogram

mg/I Killi~rams per liter

OD Outside diamueter

O~ihL Occupational and Environmental Health Laboratory

PPM Parts per million

PCB Polychlorinated biphenyl

? Vc; Polyvinyl chloride

QA/QC Quality assuratice/quality control

TS1 Technical Services, Inc.

I 'OC Total organic carbon

TOx Total organic halogens

USAF United States Air Force

EPA U.S. hnvironmental Protection Agency

USGS U.S. Geological Survey

umhos Micromhos

VOA Volatile aromatics

I Vol Volatile halocarbons

WAK Water and Air Research, Inc.

I -


